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Percom Disk Systems. 


Field-proven designs, 100% testing 
and solid dealer support — these are 
the reasons you can expect to get 
more out of Percom disk storage 
systems. 


Expect In 


FLOPPY MINI-DISK STORAGE SYSTEMS 

1' .. ... Percom floppy disk 

drives are compat¬ 
ible with selected 
models of Atari, 
Commodore, IBM, 
Radio Shack and 
Tl personal com¬ 
puters. 

Percom drives are 
double-density rated. 
Formatted on-line 
storage capacity is 
typically 160,000 to 
over 180,000 bytes for 
single-headed drives, twice 
that amount for dual-headed 
drives. 

Primary disk storage systems 
(available for Atari, IBM and 
TRS-80’ Model III personal 
computers) include Percom 
double-density disk control¬ 
lers, software, power supplies and cabling. 

Add-on units include a drive (or drives) and power 
supply, and are available in 1-, 2- or 3-drive enclo¬ 
sures. 

Prices start at $299 for economy add-on drives, 
$599 for primary drive systems. 

To see why you can expect more out of quality Percom disk stor¬ 
age systems, mail the coupon today. Or, call Percom toll-free for 
the name of your nearest Percom Retailer. 


WINCHESTER DISK STORAGE SYSTEMS 

Featuring enormous storage capacities and fast access times 
Percom 5V4" Winchester disk storage systems are available 
in 5-, 10-, 15- and 30-megabyte units. 

Since the Percom smart, hard-disk controller handles from 
one to four drives, you can have from 5 million to 120 millio 
bytes of formatted, on-line storage capacity. 

\ And of course add-on units cos 
less because they neither nee 
nor include a controller. 

Percom Winchester disk stc 
age systems are now availafc 
for Apple, IBM PC and Radi 
Shack computers. Watch for 
announcements of versions < 
other computers, including 
selected minicomputers. 
Prices start at under $250( 


YES... I'd like to know more about Percom disk 
systems. Please rush me information. 

Send to: PERCOM DATA COMPANY. INC. Dept KD2 
11220 Pagemill Road, Dallas TX 75243 


street 


state 


phone number 


PER80M 


the Drive people 

11220 Pagemill Road • Dallas TX • 75243 • (214) 340-7081 


I’m interested in Winchester disk storage for my... 
Apple (mdl) _ DIBM PC Radio Shack (mdl) _ 

I’m interested in floppy disk storage for my... 

Atari (mdl) _ Commodore (mdl) _[ JIBM PC 

Radio Shack (mdl) _ HTexas Instruments 99/4 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

•TRS-80 is a trademark of Tandy Radio Shack Corcoracion which has no 
relationshiD'to Percom Data Company, Inc 
$ 1981 Percom Data Comoany. me: 



























Sell! Stop Training! 

DEALERS: 

Add a CUSTOMER SUPPORT department to your store. Use your time for SELLING 
not TEACHING! Your customers will have their new computer up and operating the 
day of purchase! END the USER MANUAL MYSTERY, stock MICRO Instructional 
tapes! 

One hour of easy listening replaces all the confusing written manuals usually required to begin. 
You can KNOW for certain that your customers will quickly apply the programs you sell to their 
business! WORDSTAR, DATASTAR, SUPERSORT, SUPERCALC are all within the realm of 
understanding and fast application. Customers won’t be taking up your time with minute 
questions. They will be back to purchase other hardware, software and accessories...NOT TO 
ASK IF ANYONE KNOWS HOW TO USE THE PROGRAM! Your time can best be applied 
SELLING, NOT TRAINING! Yet, your customers expect support and assistance with difficult to 
understand programs. Few business people appreciate the time they may have to spend in their 
offices training a secretary or bookkeeper...yet someone has to do the job. 

Your profits can be increased by not having to spend time teaching your customers how to use 
hardware or software. Since you put your reputation on the line if the products don’t perform to 
expectation, some dealers are using our taped series as a way of saying “THANK YOU” to 
customers for their purchase of a system or software. Don’t overlook the power of our 
instructional tapes for training your own personnel. New employees may have to study many 
manuals and their level of bewilderment will be no less than that of your customers. 

Available nationwide at “The Xerox Stores” and other selected dealers. 

MOST PRICED UNDER $40 

These “plain language” condensed user’s manuals are available now in standard audio cassette. 
Many others are being developed and will soon be available... 

Systems Software Software 

Apple 11+ 1 Calcstar 12 Mailmerge 12 

H/Z-89 2 dBase II 6 Power Text 8 

IBM-PC 3 Datastar 12 Spellguard 9 

Osborne l 4 Exec Sec’y 13 Supercalc 10 

Xerox 820 s Magic Wand 7 Supersort 12 

TRADEMARKS OF: 1. Apple Corp.; 2. Heath Company/Zenith Radio Corp.; 3. IBM Corp.; 4. Osborne Computer Corp.; 5. Xerox Corp.; 6. AshtonTate; 7. 
Peach Tree; 8. Beaman-Porter; 9. Innovative Software Applications; 10. Sorcim; 11. Visicorp; 12. MicroPro Int. Corp.; 13. Sof/Sys. 


Software 

Visicalc 11 

Visifile 11 

Visidex 1 ' 

Wordstar 12 

© Copyright 1982 MICRO Instructional Inc. 


CALC-PLUS 

Expand your BUSINESS application of 

Calcstar, Supercalc, Visicalc' 

Priced at only $169. 95 

Calc-Plus™ has been designed to compliment your electronic spreadsheet programs, CALCSTAR,™ 
SUPERCALC™ or VISICALC.™ These accessory programs are ideal for business use where the user 
either lacks the technical training to develop such an application or simply does not have the time to do 
so. 

The small office user will find that his secretary or bookkeeper can quickly apply these programs for entry 
of checking account data and easily handle bank reconciliation and account distribution. Two formats 
permit calculation of wages for salaried and/or hourly workers. Calc-Plus™ Payroll requires very few 
manual entries. Individual hourly rate is entered only at the beginning of the pay period. Daily hours and 
Federal Income Tax are entered. Gross, F.I.C.A. and Net are calculated automatically. An individual 
earnings record may be printed to accompany the check. 

Other Calc-Plus™ enhancements include Depreciation, Accounts Receivable, Accounts Payable, 

Cash Receipts and Cash Disbursements. 

Mount on a second drive and load to Supercalc, Calcstar or Visicalc. Available in 5" and 8" formats for 
most pooular computer systems. L A .. . ^ ^ ... 1Q oo 

^ 7 Financial Overlay with Audio Instructions copyright 1982 

Trademarks of MicroPro International Corp. Sorcim Corp. Visicorp MICRO Instructional Inc. 


INSTRUCTIONAL INC 6299 W. SUNRISE. FT. LAUDERDALE. FL 33313. (305) 584-3133 
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Apple adds a whole new cast of characters. 




(800) 538-9696 (California (800) 662-9238) Apple Computer Inc.. Advertising and Promotion Dept. 20525 Mariani Ave . Cupertino, CA 95014 


As you may already know, both 
the Apple® II and III can drive virtually 
every printer on the market. 

Regretfully, not every printer on 
the market can offer you the same level 
of service and support you’d expect 
from Apple. So the same kindly, com¬ 
petent dealer who healed your Apple 
overnight may have no idea how to fix 
your Samurai Ichiban daisywheel. 


-d a. a 

Silentype. Dot Matrix. Letter Quality. 


That’s why we thought it would be 
nice, maybe even profitable, to offer 
a full line of printers that would look like 
Apples, last like Apples, with Apple 
warranties and Apple dealer service 
and Apple documentation. 

We even gave them Apple names: 

The new Apple Dot Matrix Printer. 

The new Apple Letter Quality Printer. 

And the new Apple Thermal Printer. 
[Which is really the old, reliable 
Silentype" 4 ) 

Taking it from the top, our 7x9 
Apple Dot Matrix Printer is a superb 
machine for correspondence-quality 
printing. With exceptionally legible, 
fully-formed characters, it gives you 
a choice of eight different type sizes 
and five different fonts. It can also give 
you proportional spacing. Plus boldface 
printing, underlining, varied pitches, 
varied line spacing and more. 

With 144x160 dots per square 
inch, our Dot Matrix can put all 
kinds of high resolution 
graphics on paper-from 
bar charts and line graphs 
to digitized portraits. 

The Apple Letter Quality 
Printer, on the other hand, is 
the preferred machine for just that. 

In fact, for any word processing or data 
processing applications where 
graphics aren’t a primary concern. 

For one thing, it lets you get the 
words out faster. At a blazing 40 cps 


(instead of the usual 30-35), it’s 
the speediest letter quality printer in 
its price range. 

It also offers a full 130- 
character print wheel. (The 
current standard is a not- 
so-full 96 characters.) 

Plus varied pitches and 
spacing, form or line feed, 
operation pause-seemingly 
unimportant talents until you 
discover your machine doesn’t 
have them. 

Both the Apple Letter Quality and 
Dot Matrix printers come with self¬ 
teaching diskettes. So your Apple 
computer can tell you how to use your 
Apple printer. 


Naturally, all our printers-including 
the sturdy, inexpensive Silentype™—are 
deliberately designed to take full 
advantage of all the advantages 
built into every Apple computer. 
The interfaces are clean, the 
electronics compatible. So 
you don’t have to go peeking 
and poking to adapt print 
commands or parameters, or 
spend your summer vacation 
kluging an interface. Which is 
a lot more than we can say for the 
Samurai Ichiban. 

All of which should stimulate you, 
we hope, to see the newest Apples 
up close. 

They look good, even on paper. 
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By Wayne Green 


PUBLISHER'S REMARKS 

Time Is Ripe 

_ . , _ . . Promises 

For Apple Magazine Best Ever 


inCider 

With word spreading around the in- 
dustry that three of the major magazines 
are on the block for sale, this would seem 
like a foolish time to think about starting 
a new magazine. People who go through 
the agony of starting a new magazine 
don’t go out and sell it unless there are 
some powerful good reasons—that is, 
unless there is no other alternative. 

So. with firms falling all around us, 
here we are getting ready to start a new 
publication. Obviously it must be one 
that is badly needed, right? Well, of 
course. That’s why we’re starting in¬ 
Cider, a new magazine for Apple users. 
Considering the success of 80 Micro, can 
Apple compete in the long run with Tan¬ 
dy without a good, big, solid magazine? 
Sure, there are a number of smaller mag¬ 
azines supporting the Apple: some are 
very well done. We had the same situa¬ 
tion in the TRS-80 field when 80 Micro 
was started. Now the TRS-80 magazines 
are all doing better than before—there 
are even more in the field—and 80 Micro 
has substantially helped the whole 
TRS-80 market to grow. Should we do 
less for the Apple? 

Remember that IBM has unleashed a 
dozen or so Japanese firms into the micro 
market. Indeed, my latest count shows 
145 different firms now making desktop 
computer systems with over 200 differ¬ 
ent models from which to choose. With 
that kind of competition, Apple needs all 
the help it can get. 

If we are going to start inCider we are 
going to need a lot of help from Apple 
owners. Firstly, we are going to need 
more articles to publish than we have on 
hand. We’re looking for articles written 
for the relative newcomer that will help 
to make the system easier to understand 
and easier to use. We need articles on 
simple-to-make accessories, hardware 
modifications and software conversions. 
We need ideas for applications of the 
Apple. 

Both users and prospective users are 
interested in programs for the system, or 
conversions of programs written for oth¬ 
er computers. If you can come up with 
Apple versions (or conversion informa¬ 
tion) of TRS-80 programs published in 80 
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Micro, these will be of value to the readers 
of inCider. Conversions of any programs 
published in this magazine will be 
helpful. 

The value of any computer system lies 
in the support it gets. This support takes 
the form of information published in 
magazines and books: it takes the form of 
accessories and peripherals: and it takes 
the form of programs. With solid support 
in these areas—support by hundreds of 
smaller firms—a system will have the 
best chance of succeeding. 

In the battle between Apple and Tan¬ 
dy, remember that Apple has some tre¬ 
mendous advantages, as well as some se¬ 
rious drawbacks. The thousands of Radio 
Shack stores are a plus for Tandy, but 
this advantage is seriously undermined 
because these stores, for the most part. 


With a major magazine 
supporting the Apple, 
the Apple support industry 
will grow faster. 


do not have adequate technical help. Fur¬ 
ther, they are not permitted to sell sup¬ 
porting products by outside suppliers, 
nor are they permitted to sell about 95 
percent of the documentation for their 
system. 

Apple dealers are permitted (encour¬ 
aged) to carry magazines and books 
backing up the system. These provide a 
wealth of documentary support which is 
denied Radio Shack customers. Remem¬ 
ber that the more you know about how 
to use a computer, the more value it 
has to you. 

While there is a wealth of superb soft¬ 
ware support for the Radio Shack sys¬ 
tem, that sold by Radio Shack is, at best, 
considered mediocre. Thus a large per¬ 
centage of TRS-80 owners are forced to 
make do with second- and third-rate pro¬ 
grams just because they don’t know 
where to get the good ones, and they are 
not permitted to be sold—or even recofti- 


ended—by Radio Shack stores. 

Apple stores, on the other hand, are en¬ 
couraged to stock the better Apple pro¬ 
grams, thus making up for a good deal of 
the overkill on stores by Radio Shack. It 
would appear that Apple has, in essence, 
merchandised circles around Tandy. Ap¬ 
ple dealers tend to set up their stores so 
they look like places to buy computers. 
Radio Shack stores are set up like what 
they are: toy stores. And, worse, toys for 
the lower income people, for the most 
part. They are uncomfortable places to 
shop for a computer—another big plus 
for the Apple system. 

With inCider, a major magazine sup¬ 
porting the Apple, I feel that the Apple 
support industry will grow faster, and 
that Apple will sell a lot more computers. 
There is a need for the added documenta¬ 
tion and for the coverage of new prod¬ 
ucts, both hard and soft. I think this will 
bring even more business to the several 
fairly specialized Apple support maga¬ 
zines—just as we have done in the 
TRS-80 field. 

So, despite the state of the economy, 
and despite the troubles that several oth¬ 
er magazines in the field seem to be in, 
we’re going to move ahead with inCider 
and see if we can put out the best Apple 
magazine you’ve ever seen. I hope that 
you will think of it more as a means for in¬ 
tercommunications within the Apple 
world than as a pontifical technical mag¬ 
azine. We’re going to do all we can to 
keep the material easy to understand so 
that relative newcomers to the Apple will 
understand it. This won’t, of course, pre¬ 
vent us from covering some of the more 
obscure aspects of the system, and sup¬ 
porting products. 


The White Collar Hobbyist 

The microcomputing field started out, 
some seven years ago, as a hobbyists pre¬ 
serve. It had to be, because the first mi¬ 
cros came in kit form and in most cases 
didn’t even work. Hobbyists put the kits 
together, figured out why they didn’t 
work and passed the word along to the 
manufacturers, thereby finishing the last 
10 percent of the design process. 

The hobbyist—as both exhibitor and 
attendee—dominated the first micro- 














Of Wall Street 


etThe 


Standard & Poor's STOCKPAK system 
can turn any investor into a whiz 

Whether you're an active investor, or just considering the 
best ways to invest, STOCKPAK can turn you into a Wall 
Street Wizard. 


In fact, you can draw from over 200 specific information 
items to compose a single screen. And, you can establish 
your own targets and cut-off points in each of these 200 areas. 
STOCKPAK will oblige by searching through the entire 
database to find only those companies that satisfy your criteria. 


More feats of wizardry with STOCKPAK 

Standard & Poor's time-tested software also lets you 
evaluate and manage actual or hypothetical portfolios of up 
to 100 stocks each. And, you can create your own customized 
reports—displayed the way you want them. 

Whether you use STOCKPAK to help improve your 
investment decisions, or just for the fun of it, it's good to 
know the source of this wizardry: Standard & Poor's, one of 
the world's leading financial publishers with a 120-year 
reputation of service to the investment community. 


Sophisticated software that's easy to use 

STOCKPAK is a sophisticated software system that 
offers you an easy and economical way to obtain and 
evaluate important investment information to help you make 
better investment decisions. In fact, in virtually no time at all, 
you can put STOCKPAK to work for you performing a wide 
range of investment functions. 


Screening power is at your command 

Our Screen and Select system lets you apply your own 
investment criteria to a 900-company database. For example, 
you can tell STOCKPAK to find 
^ only large companies, or only 

small ones.. .only those with 
\ high earnings growth, or low 
L • P/E's, or high dividends... 

n! igSg only those in certain indus- 
■ tries, or on specific ex- 

\m changes.. .only those above 

I or below a certain price... 

\ or only those with high 

N ' l sales, or low debt, and so on. 


Visit your local Radio Shack 
Computer Store today 

STOCKPAK is designed exclusively for use on the 
TRS-80 Models III and I computers with 32K business sys¬ 
tems and two disk drives. The basic software and sample 
database plus complete documentation is available from your 
Radio Shack computer store for only $49.95. The STOCK¬ 
PAK monthly updating service can be ordered directly from 
Standard & Poor's for only $200 annually. Visit your local 
Radio Shack today for additional information and a 
demonstration. 


Standard & Poor s Corporation 

— 25 BROADWAY. NEW YORK.N.Y. 10004 - 


© STANDARD & POOR'S 1982 
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computer show in Atlantic City in 
1976. Many of them came with their 
T-shirts and jeans and few were perfect 
ablutioners. 

Then, with the entry of the PET and the 
TRS-80 systems in 1977, kits fell out of 
vogue and there was an emotional swing 
against the hobbyist roots of the micro¬ 
computer business. This was aggravated 
by frustrations over hobbyist-run busi¬ 
nesses, which were failing on all sides as 
a result of too little business knowledge. 

With the availability of computers 
geared for the less sophisticated, it be¬ 
came fashionable to sneer at hobbyists 
and dismiss them as a market. Indeed, 
magazines catering to “hobbyists" found 
the term a kiss of death when it came to 
dealing with the advertising depart¬ 
ments of the new manufacturers. 

This preoccupation with deceptive la¬ 
bels is costing the micro industry heav¬ 
ily, for all is not as it first appears on the 
surface. Yes. the 1976 type of hobbyist 
peaked out in 1977, as we managed to 
run out of people with the technical back¬ 
ground and the money to pioneer the in¬ 
dustry. Before consigning them to the 
garbage heap of history, I do think that 
those of us in the industry today should 
at least be kind to our forbears, and 
perhaps, too, to the few survivors. We 
should remember that these hobbyists 
anted up the money which allowed our 
industry to grow and reach the still low 
level of maturity it has reached. 

I have some news for you about hobby¬ 
ists. We have managed to generate a 
whole new class of computer hobbyists. 
Indeed, we have far more of them today 
than ever before, and they are a huge, 
growing market. I call these people white 
collar hobbyists. 

Think about it. It took me a while to ad¬ 
just to what I was reading in the monthly 
surveys of the readers of Microcomput¬ 
ing but there was no denying what has 


happened. A surprisingly high percent¬ 
age of the people who buy a personal 
computer get personally involved with it. 
They want to learn more about it. They 
want to be able to do as many things as 
they can with it. They want to buy acces¬ 
sories for it. They want programs. Their 
investment in the computer is just begin¬ 
ning when they purchase the system. 

The reaction against hobbyists, with 
the concomitant swing to the business¬ 
man as the customer, has kept many 
firms from stopping to think about this 
whole phenomenon. The buyer may be a 
businessman and he may have business 
in mind when he buys a computer, but 
the end result is the same: involvement 
on a personal level. 


We have managed to 
generate a whole new 
class of computer 
hobbyists. I call these 
people white collar 
hobbyists. 


Oh, I agree that today's hobbyist is not 
much interested in building circuit 
boards or kits. But the white collar hob¬ 
byist is an avid enthusiast. He is buy¬ 
ing printers, interfaces, memory, disk 
units and modems, and he is learning 
how to write programs. He is getting all of 
the software he can and learning how to 
use it. He is also buying and reading the 
magazines which cater to his particular 
interest. 

This explains the continued interest in 
Microcomputing. It explains the phe¬ 
nomenal success of 80 Micro. If you've 
looked closely at 80 Micro , you'll note 


that it is aimed at the TRS-80 owner who 
has a strong personal interest in his sys¬ 
tem. The fact that the readers are spend¬ 
ing about $25M a month is testimony 
to the serious interest of this group. 
While sales of the TRS-80 computers 
may not have been growing as fast as 
other aspects of the industry, the support 
firms for the TRS-80 have been having a 
heyday. 

I think this can help to explain the suc¬ 
cess of Apple, and the lack of similar suc¬ 
cess for many other computers which 
have turned their backs on hobbyists. I 
might even be bold enough to predict 
that the eventual success of microcom¬ 
puter systems will depend on their sup¬ 
port—from magazines, and by third- 
party firms in the form of accessories and 
programs. 

There has been a sanctimoniousness, a 
rectitude, on the part of some firms which 
have turned their backs in scorn on hob¬ 
byists. There has also been a universal 
lack of outstanding success. Could there 
be a lesson in there somewhere? 

Measuring the white collar hobbyist is 
difficult. I can see that Microcomputing 
magazine has certainly attracted this 
group, as has 80 Micro. On the other 
hand. Desktop Computing has not. Of 
course, it is aimed at the businessman 
who has not yet really been bitten by the 
bug, so it may be that we are reaching 
people before they have their first com¬ 
puter experience. But, as we have seen, 
once the introduction is made, comput¬ 
ers sure are habit forming. 

It’s this enthusiasm for the computer 
which has not only fueled the success of 
my magazines, but has fanned the 
spread of user groups. I had expected 
that with the promised demise of the 
computer hobbyist, prematurely buried 
five years ago by certain elements of our 
industry, we would see computer clubs 
fading away. We haven’t. On the con- 
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PMC-81 

•499 


BASF 40 TRK. $215 

TAN DON; 

BARE >190 

LNW EXP. 1NT. Complete 

•324 


100-1 40 TRK. S/S 

100-2 40 TRK. D/S 

100-3 80 TRK. S/S 

•235 

•319 




•319 

COMPUTERS 



100-4 80 TRK. D/S 

•375 

Super Brain 11 


•1,935 
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•565 
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trary, there are more user groups than 
ever, with no end to their growth 
in sight. 

Will the top-selling desktop computers 
of 1985 be those bought by strictly practi¬ 
cal businessmen to do specific tasks? Or 
will the winners in the marketplace be 
those that have the greater number of en¬ 
thusiasts personally involved with them? 
I think the latter is the choice. Remember 
that even today, when business applica¬ 
tions of our microcomputers are consid¬ 
ered paramount, the mystique of the 
computer has won out. This is no or¬ 
dinary business machine, this is a special 
breed of technological wonder, 
far and away beyond anything we’ve 
had before. 

Indeed, it is this unexpected mutation 
of the hobbyist which has brought the 
software industry to its knees. User 
groups have, in many cases, become vast 
program-swapping organizations, cost¬ 
ing the industry hundreds of millions of 
dollars. . . perhaps billions. While books 
and records enjoy a sales life of a year or 
two, computer programs last but a few 
weeks at best. By that time the prolifer¬ 
ation of illegal copies virtually kills fur¬ 
ther sales. 

Remember too that computers are now 
starting to enter the home in larger num¬ 
bers. Oh, we’ve had the media hype 
about “home computers’’ for several 
years, but until the advent of the popular 
and low-cost game computers, we 
couldn’t honestly claim that computers 
had much practicality in the home. I 
think we confused the personal interest 
phenomenon with the home and got car¬ 
ried away. Now, seven years after the 
start of the microcomputer revolution, 
we are seeing home computers. 

Will the dedicated game computers 
fade away in the home, to be replaced by 
low-cost universal computers which can 
play the games, but which can also be 
used for simulations to help teach chil¬ 
dren? Will these newly emerging home 
computers be involved with home educa¬ 
tion? I think so. 

Considering the way events have been 
developing, the strongest contenders in 
three and five years could well be those 
with strong magazines supporting them. 
This could be the key to survival, for 
without a magazine, there is little 
support for the growth of small firms 
bringing out support products for the 
host system, and, as I said, it is in 
this combined support that I expect we 
will find the leaders emerging, just as 
they have so far. 

Owners of computers may be white col¬ 
lar hobbyists and be enthusiastic about 
their system, but they are practical about 
it and recognize the screw-ups of the 
manufacturer—often with exaspera¬ 
tion—and turn to the magazines for help 
with their problems. They don’t really go 
for the depth of the whitewash which in- 
house editors have to use to keep from 
having to look for other work. 


I look to the white collar hobbyist to be 
the key to which firms come out on top in 
three and five years. 

Those “Toy” Computers 

Radio Shack has started to distribute 
their color computer under the Tandy 
label as the TDP-100. One of the prob¬ 
lems of the 100 is the lack of information 
about it and the paucity of programs so 
far available for it. Maybe you can help 
with that. 

Many of the low-cost computer sys¬ 
tems can be expanded and developed in¬ 
to useful computers. I’d like to see more 
material on these low-end computers, 
discussing their possibilities for growth 
as well as their limitations. If you’ve done 
some work with the Atari 400, the 
VIC-20, the Max, the TDP-100, etc., pass 
the word along so the rest of us will have 
more to work with. 

We want to know how to improve the 



system, how to add accessories, how to 
test them, and so on. We need utilities for 
them to make program writing easier. 
We need to know how to convert pro¬ 
grams from one system to run on anoth¬ 
er. This is going to be a very big market 
for the firms that get into it to support the 
best-selling systems, and without a com¬ 
munications medium, growth can be 
hindered. 

I’d like to see some information on cas¬ 
sette use with these systems and what 
formats are being used. 1 know I’ve had a 
lot of trouble with the VIC cassette sys¬ 
tem, so presumably some readers have 
suffered this problem too and may, by 
now, have come up with a fix for it. 

Let’s see some articles. Just remember 
to be as complete as possible, double- 
space your typing, leave generous mar¬ 
gins (or send it in on a TRS-80 disk, but 
include a printout), and use good photo¬ 
graphs if at all possible. 
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IBM Personal Computer 


Do you use your computer? Or does your computer “use” you? Face it, if you 're using floppies, your time is being wasted. 
Because a floppy is an inefficient random access storage device. Each time the processor wants to transfer data, it has to wait 
an eternity for the disk to rotate and the head to move. 

So what do you do? Get a SemiDisk, quick. It’s a large capacity semiconductor memory board that is driven by software to 
operate like a disk drive. Without all the waiting. Do everything you’d do on a floppy or hard disk, with no modifications to your 
software or hardware. Two board sizes are available: 512K and 1 Megabyte, (the highest density microcomputer memory 
board in the world) And you can put up to 8 megabytes in a system by adding more storage boards. 

What do you need to use it? Just an S-100 system with CP/M 2.2. Or a TRS-80 Model 2 system with 
CP/M 2.2. Or an IBM Personal Computer. That's it No special processors, DMA, I/O, or disk controllers are required. Plug it in 
and run the installation program, and you’re on your way. Fast! Even better, we supply full source code to the driver software, in 
case you’d like to do your own interfacing. 

Best of all, the SemiDisk’s price won’t warp your wallet. Compare specs, cost/megabyte, storage capacity, and 
compatibility with the competition. You’ll see that the SemiDisk is a disk emulator truly worthy of the name. SemiDisk has 
battery-backup capability, too. 

Consider our limited warranty: A full year, covering all parts and labor. Consider our liberal 15 day return policy. Price? 
$ 1995 for 512K byte SemiDisk, $2995 for 1 Megabyte SemiDisk. Both from stock. $ 10.00 for manual. VISA, Mastercard, COD 
orders accepted. Dealer and OEM inquiries welcomed. (Specify system type and disk format when ordering.) 


Someday, you'll get a SemiDisk. 

Until then, you'll just have to.wait. 


SemiDisk 

SYSTEMS 


P.O.BoxGG 
Beaverton, OR 97075 


(503)-642-3100 



Call (503)-646-5510 for CBBS' /NW, a Semi-Disk-equipped computer bulletin board. 
SemiDisk trademark of SemiDisk Systems; TRS-80 trademark of Radio Shack 


| NO WAITING | 
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By Thomas V. Bonoma 


WHAT'S NEWf Biq BLUE ? 

PC Compatibility converting 
IS Q BiQ PIUS Is a Snap! 


Well, here it is October already (how 
can it be October, when I’m writing this 
in the first part of July and it’s 95 degrees 
out there?), and I’ve got a backlog of 
things to do for the column. This month 
I’m going to give you a demonstration of 
how easy it is to convert programs from 
other Basics to the PC and, in the process, 
enhance them with color. I call this 
month’s program PCSCRAZL. Next 
month you’ll get a useful set of utilities 
for a PC equipped with an Epson 
(whoops, IBM) printer, which I call “IBM 
One-Pagers,’’ since none exceeds a page 
of listing. I hope this will spur you to sub¬ 
mit routines to the column for all of us to 
share. But first, let’s get down to some 
business. 

Compilers and Interpreters 

Even the casual user is now facing a be¬ 
wildering array of compilers, interpreters 
and languages in which he/she may pro¬ 
gram on the PC. To name just some, 
there is UCSD Pascal, Fortran, PC-Forth, 
PC-Cobol, and Basic. How is the user to 
know which to buy and which to pass 
up? I hope we’ll be able to dedicate a fu¬ 
ture column to just this question, and in a 
unique way. 

Arlene Berlin (a Source friend, who 
runs a company called “Software ‘n’ 
Stuff’’ for the PC) suggested this idea to 
me, so I can’t take much credit. See what 
you think, and if the response is favor¬ 
able, “we’ll do ’er.’’ Arlene thought we 
might take one column and show some 
samples of code, say, on something sim¬ 
ple and useful, in different languages. In 
this way, the column would have some¬ 
thing for everybody, and users could 
compare the same little routine across 
languages to get a feel for what a lan¬ 
guage can do, and how it does it. 

I liked the idea, and suggested to Arlene 
that she do a sorting program in Cobol. I 
have it, and will try to find room to print it 
next month (but, in reality, it will prob¬ 
ably take two). When we print it, you 
Pascal. Basic, Forth, and dyed-in-the- 
wool-no-high-brow-languages-for-me as- 
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sembly programmers look at it too, and 
replicate it in your favorite language. 
When we get a complete set of compara¬ 
ble code segments. I’ll try to write the 
text around it and we’ll have a nice “com¬ 
pare and contrast” column which should 
make your purchase choices easier. 

There’s been some reaction to the col¬ 
umn on The Source, most of it good and 
all of it welcome. Keep on SMailing 
(TCD292) and writing. If this column is 
going to work, you have to contribute, 
and we need to call the good stuff good 
and the bad stuff. . . well, not so good. 

New Releases—and News 

New software is mounting up, and pret¬ 
ty soon you’ll have an array of packages 
to choose from that offer read value for the 
money. Most encouraging to me aire 
some serious business applications that 
have recently hit the deaders. 

For example, I-Plot (Management Solu¬ 
tions, 17660 Millbrook Drive, Chagrin 
Falls, OH 44022) is a plotting program 
that will accept data from either the key¬ 
board or a data file, and plot up to six data 
sets in either line, scatter, bar or pie chart 
format. The program is said to require a 
128K PC with a color adapter and moni¬ 
tor. It lists at $250, and I’ll try to review it 
for you in the near future. 

EasyPlanner, a programmable spread¬ 
sheet program for the PC, has been an¬ 
nounced by Information Unlimited Soft¬ 
ware (2401 Marinship Way, Sausalito, 
CA 94965). The spreadsheet is said to 
merge well with the Easy Writer II pack¬ 
age, so that you can underline, boldface 
and otherwise adjust the format of your 
reports. No list price is given in the press 
release, but I’ll try to test this one too. 

Sorcim (405 Aldo Ave., Santa Clara, 
CA 95050) has made its SuperCalc avail¬ 
able for the PC, and has announced a new 
text processing system called Super Writ¬ 
er. Rumor has it that the SuperCalc uses 
the color monitor to print negative values 
in red. Again, I’ve not yet tested them, 
but if you hold off a month I should be 
able to put both these programs to the 


test for you and advise you on how well 
they actually work. 

IBM has just announced that it has 
added 17 more retail stores as authorized 
IBM PC dealers, which brings the total to 
90. Outlets such as the Micro Center in 
Columbus, OH, and a chain called the 
Computer Shoppe in Tennessee are 
among the new retailers. 

Finally, you should know about Wes 
Merchant’s IBM PC Bulletin Board Sys¬ 
tem (BBS). The system, which is being 
upgraded/expanded every time I call, is 
set up because “IBM can’t support the PC 
user in the manner they support the 
large CPU users so it’s up to us to 
unite. ...” I don’t know if they can or 
can’t support us, but it sure is nice to 
have the BBS on stream. The telephone 
number (in Virginia) is 703-560-0979. 

Questions of the Month Department: 
When is MicroPro going to update 
WordStar for DOS 1.1? Why haven’t they 
done it already? Crosstalk has—with a 
nice letter recalling their program so they 
can fix it for the owner. 

Reviews of 25:01 and 25:02 

Two software packages I received this 
month from Softrend, Inc. (P.O. Box 
1462, Charlottesville, VA 22902, 
804-293-5344) were their first entries in 
the 25th Hour series. The program 
25:01—Time Scheduler and Organizer 
($99), and 25:02—Magazine/Book Refer¬ 
ence, are similar, so I’ll talk about them 
together whenever possible. The pro¬ 
grams are written in unprotected but 
very dense Basic code, they require one 
disk drive, and are intended to simplify 
organizing either appointments or books 
and magazines. The documentation is 
well done, containing illustrations, sam¬ 
ple screens and even a “what to do if 
something goes wrong” section. 

The time management program, 25:01. 
is on the order of and intended to com¬ 
pete with IBM’s Time Manager. But Sof¬ 
trend may have the more flexible pro¬ 
gram at the same price. This package 
tracks the calendars of several people 















Mountain Computer 

Presents 

The Hard Disk System 
with Dynamic File Allocation 

Long before you are out of space 
on our system, other disk systems 
will have given up! 



The DYNAMIC 5M Disk System'" with- 

The Mountain Virtual File System (MVFS) T 
software: 

• Uses dynamic file allocation which auto- 
i matically consumes file space only 
a when needed, not when initial— 

ized, 

• Makes available up to 50% more 

f disk space than competitive units 

/ and uses no extra memory space. 

• Allows large tiles, up to 5 MBytes tor 
database applications in CP/M 
and Pascal. 

• Supports DOS, CP/M, 8c PASCAL tor 
Apple II and MS DOS 8c CP/M 86 tor 
the IBM Personal Computer. 


QUALITY — The Mountain Com¬ 
puter reputation for quality 
peripherals combined with a 
one year warranty. 

RELIABILITY — The dependable 
disk system from a leading 
supplier of personal computer 
peripherals, with a service or¬ 
ganization to support it. 
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and the Mountain Virtual File System software.) 


See your local computer store for 
this and other innovative 
Mountain Computer Products. 


Quality and Performance, 
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Mountain Computer 

INCORPORATE D 

300 El Pueblo Rd. Scotts Valley, CA 95066 
TWX: 910 598-4504 (408) 438-6650 


Apple II is a trademark of Apple Computer. Inc CP/M and CP/M 86 are trademarks of Digital Research. Inc MS 
DOS is a trademark of Microsoft IBM PC is a trademark of IBM 
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(they use their own initials), allows entry 
of timed (say, a meeting with a client) as 
well as untimed (pick up the dry clean¬ 
ing) activities, will repeat entries across 
different dates chosen by the user, and 
even accepts additional dates when the 
user is to be “tickled” to complete the 
task if it still hasn’t been done. 

Provision is made for printing out the 
schedule by day, week and month, and in 
other formats. The software lets you scan 
for an available time block (say, for a 
meeting) on your calendar—you can ex¬ 
clude or include weekends, specify de¬ 
sired starting or ending times, etc. 

The 25:02 package, Magazine/Book 
Reference, is a simpler program than 
25:01, but may be more valuable as a les¬ 
son in nice Basic coding than as an appli¬ 
cations package. This program lets you 
input reference numbers, publication 
names, publication dates, an issue refer¬ 
ence (for magazines/journals), a page 
number, the author, a primary and sub- 
topic and two lines of comments or key 
words. The program stores this material 
on disk, and allows you to get at it in a 
number of ways. 

I found a small bug in both programs. 
The setup screen wouldn’t accept disk B 
as the data disk, and only wanted disk A. 
I called Softrend without identifying my¬ 
self (until the end), and reached a sympa¬ 
thetic president who went to look at the 
code and said he’d call back with the fix. 
A nice way to treat the customer, even if 
the software shouldn’t have bugs. 

Should you buy it? I don’t know. I’ve 
never liked electronic calendars, because 
I’m always where the calendar isn't , and 
the computer just won’t go in my pocket. 
For those who can use them, this is a 
good implementation, but I’d be more in¬ 
clined to buy it at $75 than at $99. 

As for the Magazine/Book Referencer, 
it too works as advertised, makes good 
use of the PC function keys, and is a nice 
Basic program. Remember that the only 
thing you can do with it, though, is to cat¬ 
alog books/magazines. If that’s your only 
application, fine. If not, maybe you 
should put your money toward a more 
general database management system. 
But, you didn’t need me to tell you that , 
did you? 

Adapting Existing Programs for the 
PC: Scrazzle 

When it’s equipped with the Color 
Graphics Adapter, Advanced Basic and a 
suitable color monitor, the array of pro¬ 
gramming options available to the user is 
hard to describe. 

For example, circles and ellipses re¬ 
quire only a single statement, as do rect¬ 
angles, squares and other less regular 
geometric figures that can be expressed 
in the IBM Personal Computer’s special 
drawing sublanguage. Screen painting 
and box-filling are also single-command 
options in IBM’s Advanced Basic lan¬ 
guage interpretation. 

All this flexibility, though, comes at a 


10 'Scrazzle 

20 ' adapted for the I.B.M. PC from 
30 ' Microcomputing, May, 1982, Page 32 
40 ' by Thomas V. Bonoma 

50 ' See also "Scramble", Microcomputing, 

60 ' and 

70 ' "Popping and Pushing Permutations in Basic" 

80 ' by Kenneth Wasserman, Microcomputing, December, 1981, pp. 50-51 

90 ' 

100 ' 

105 KEY(1) ON 

107 ON KEY(1) GOSUB 3000 

110 COLOR 14,0,3 tPRINT " SCRAZZLE 

:PRINT:PRINT:PRINT:COLOR 7,0,0 

120 PRINT"This program will accept test words of three to seven characters in " 
130 PRlNT"length. Lower case is first converted to upper case." 

140 PRINT:PRINT "The characters are then arranged by ASCII value. Then all poss 
ible" 

150 PRINT" combinations are printed in order of ascending alphabetical value." 
160 PRINTsPRlNT "You may select the number of right columns which you wish proce 
ssed." 

165 PRINT: PRINT "YOU MAY PUSH THE >>F1<< KEY AT ANY TIME TO END..." 

170 COLOR 8,0,0:PRINTsPRlNT "DATE: ";DATES;" ";:COLOR 13, 

0,0:PRINT "TIME: TIMES;:COLOR 7,0,0 

190 ' 

200 ' 

210 ' 

220 DEFSTR A 
225 DEFINT X:X=1 
230 DEFINT V,L,C 

240 GOSUB 2000:COLOR 7,0,0 SPRINTSPRINT:PRINT:PRINT:INPUT "Test word "?A 
245 COUNT = 0 

250 PRINT"Number of right hand letters " 

260 INPUT "to be manipulated ";B 
263 L=LEN(A) 

265 IF B>L OR B<=2 THEN PRINTsPRlNT "B is out of useful range... enter again": 
GOTO 250 

270 PRINT 
290 T1$=TIME$ 

300 FOR V=1 TO L:Vl=ASC(MID$(A,V,1)) 

310 IF VI>96 THEN MIDS(A,V,l)=CHRS(Vl-32) 

320 NEXT V 

330 IF BO0 THEN 400 ELSE B=L 

340 ' SEQUENCE CHARACTERS IN ASCENDING ORDER 

350 A=A+"z": FOR V=1 TO L 

360 Al=MID$(A,V,1):A2=MID$(A,V+l,1) 

370 IF Al>A2 THEN MIDS(A,V,1)=A2:MID$(A,V+1,1)=A1:GOTO 350 
380 NEXT V:A=LEFT$(A,L) 

390 ' START AT PROPER ORDER OF SIGNIFICANCE 
400 ON B GOSUB 420,420,620,580,540,500,460 
410 IF BOL THEN 440 

420 IF L<3 THEN COLOR 16,4,0sPRINT "WORD TOO SHORT";sCOLOR 7,0,0 
430 IF L>7 THEN COLOR 27,5,0sPRINT "WORD TOO LONG" ?sCOLOR 7,0,0 
440 GOTO 240 

450 ' SEVENTH COLUMN SIGNIFICANCE 
460 A7=RIGHTS(A,7):FOR V7=l TO 7 

470 A=LEFT$(A,L-7)+MIDS(A7,V7,1)+LEFTS(A7,V7-1)+RIGHTS(A7,7-V7) 

480 GOSUB 500: NEXT V7: RETURN 
490 ' SIXTH COLUMN SIGNIFICANCE 
500 A6=RIGHT$(A,6):FOR V6=l TO 6 

510 A=LEFT$(A,L-6) + MIDS(A6,V6,1) + LEFTS(A6,V6-1)+RIGHTS(A6,6-V6) 

520 GOSUB 540:NEXT V6:RETURN 
530 'FIFTH COLUMN SIGNIFICANCE 
540 A5=RIGHTS(A,5):FOR V5=l TO 5 

550 A=LEFT$(A,L-5)+MIDS(A5,V5,1)+LEFTS(A5,V5-1)+RIGHTS(A5,5-V5) 

560 GOSUB 580:NEXT V5:RETURN 
570 'FOURTH COLUMN SIGNIFICANCE 
580 A4=RIGHT$(A,4):FOR V4=l TO 4 

590 A=LEFT$(A,L-4)+MIDS(A4,V4,1)+LEFTS(A4,V4-1)+RIGHTS(A4,4-V4) 

600 GOSUB 620:NEXT: RETURN 
610 ' THIRD COLUMN SIGNIFICANCE 
620 A3=RIGHTS(A,3):FOR Vl=l TO 3 

630 A=LEFTS(A,L-3)+MIDS(A3,V1,1)+LEFTS(A3,Vl-l)+RIGHTS(A3,3-Vl) 

640 'SECOND COLUMN SIGNIFICANCE 
650 GOSUB 670:NEXT VI:T2$=TIME$:RETURN 
660 'PRINT IT 
665 COUNT =1 

670 IF POS(0)>79-L THEN PRINT:PRINT 
675 PRINT A;" "; 

678 X=X+1: IF X>15 THEN X=1 

679 COLOR X,0,0 

680 PRINT LEFTS(A,L-2)+RIGHTS(A,1)+MID$(A,L-1,1); 

685 COUNT = COUNT +1 

690 PRINT" ";:RETURN 

2000 'ELAPSED TIME ROUTINE 

2001 ET=0 

2005 PRINT:PRINT:PRINT 

2010 S1=VAL(RIGHTS(T1S,2)): M1=VAL(MIDS(Tl$,4,2)):TT1=(Ml*60)+S1 
2020 S2=VAL(RIGHTS(T2S,2)):M2=VAL(MIDS(T2S,4,2)):TT2=(M2*60)+S2 
2030 ET=TT2-TT1 
2035 IF ET<0 OR ET=0 THEN ET=0 

2040 COLOR 5,0,0:PRINT"Elapsed Time: "? ET;" Seconds":COLOR 7,0,0 

2045 COLOR 12,0,0: PRINT "Count: ";COUNT*2;" Different Ways":COLOR 7,0,0 

2050 RETURN 

3000 ' BRING EVERYTHING TO A PEACEFUL, CONTROLLED ENDING 
3010 COLOR 28,0,4: PRINT "ENDING.COLOR 7,0,0 
3020 FOR J=I TO 1000:NEXT J' A DELAY LOOP 
3030 CLS: SCREEN 0,0,0: WIDTH 80: END 

3040 'A RETURN WOULD ORDINARILY GO HERE, BUT YOU DON'T NEED ONE... 


Program listing. Conversion for IBM PC of E. Stanton Maxey’s Scrazzle program. 
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price. The IBM Basic Reference Manual 
is a hefty 411 pages long. Single graphics 
commands are complicated and take 
many parameters. For instance, the cir¬ 
cle command must have a center and ra¬ 
dius parameter; it can accept additional 
parameters for aspect ratio (whether you 
want a squashed or a flattened ellipse), 
the starting and ending angles (in radi¬ 
ans, of course) for partial figures, and a 
color specification. 

As a consequence of this useful com¬ 
plexity, it seems to me that users and po¬ 
tential users of the PC will fall into four 
camps: owners who are, as I am, strug¬ 
gling to expand their knowledge of PC 
text/graphics processing in useful pro¬ 
gramming ways; owners who already 
know almost everything; nonowners of 
the PC who own another machine but are 
tempted by the PC’s flexibility and put off 
by the thought of reworking their good 
programs on the PC; and first-time hob¬ 
byists or business people wondering 
whether to pick the PC or another 
machine. 

This month’s program is addressed to 
the first, third and fourth groups. I’m not 
going to show you all the whizzbangs in 
the PC’s bag of tricks, but rather argue 
that the folks at IBM managed to imple¬ 
ment a useful standardized Basic inter¬ 
preter that makes program adaptation 
easy, in addition to giving us all of those 
special features. In this adaptation (see 
program listing) of a program previously 
presented in Microcomputing, I use only 
the most rudimentary of the PC’s text- 
manipulation abilities. You can see just 
how straightforward a plain-jane trans¬ 
formation of a published Basic program 
is for the PC, and evaluate its compatibili¬ 
ty with all the software you already have, 
or wish to get. 

The program I’ve adapted is called 
Scrazzle, by E. Stanton Maxey, and was 
published in the May 1982 issue of Micro¬ 
computing (see pp. 32-34). It prints out 
all the possible combinations of letters 
which compose a given input word. 
Scrazzle does this for words equal to or 
greater than three letters and less than 
nine letters long; for a bonus, it alphabet¬ 
izes its output. 

Thus, you enter a word, like "Tom,” 
into the machine. You are asked how 
many of the letters, counting from the 
right, should be scrambled. Let’s scram¬ 
ble all three. Scrazzle’s output would be: 
OMT OTM MOT MTO TMO TOM. The 
program has little practical use (with the 
exception of one time when I was trying 
to unscramble a scrambled message, and 
couldn’t do it by hand), but is a short and 
useful routine which teaches a great deal 
about string manipulation. 

So, here is the list of modifications be¬ 
tween IBM PC Basic and the MITS CP/M- 
based Basic used by Dr. Maxey. To keep 
things more readable. I’ll list each 
change from Listing 2, which starts on p. 
32 of the May Microcomputing. You 
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might want to check each off as you 
make it: 

1. No changes 

Yup, that’s it! The Microsoft Basic in 
the PC and the MITS Microsoft Basic 
Maxey was running are totally compati¬ 
ble, byte for byte, bit for bit, line for line, 
symbol for symbol. You can key in Max- 
ey’s Scrazzle as is, and run it the first 
time, perfectly. Try that on an Apple II, a 
Tandy machine or a PET! 

Well, that’s good to know if you’ve 
been keypounding on a Heath H-89 with 
Microsoft version 5.2 up until now and 
have finally gotten the color bug, but it 
sure doesn’t make for a very interesting 
article. What kinds of modifications (non¬ 
graphics, but using the PC’s special text¬ 
processing color commands) could the 
PC user ask for that Dr. Maxey didn’t give 
us, assuming he/she just wanted to touch 
up the displays, pump up the informa¬ 
tion given by the program, and generally 
make Dr. Maxey even prouder of his crea¬ 
tion? Further, what if no more than one 
hour was to be allocated for this task? Af¬ 
ter all, we do have to get back to learning 
about circle and draw commands. 


PC’s Microsoft Basic 
and Mils Microsoft Basic 
are totally compatible, 
byte for byte, 
bit for bit, 
line for line, 
symbol for symbol. 


Listing 1 gives an adaptation of Scraz¬ 
zle that meets all these constraints, and 
requires no more than a single hour to 
punch up the original Scrazzle. I call it 
PCSCRAZL on my machine. Here’s what 
I did: 

1. I liberally used the PC’s text-mode 
color statement in the displays. The color 
statement allows three parameters in the 
PC text mode. The first, the foreground 
color, is the color you wish the text to be. 
A 7 represents white, an 8 gunmetal 
gray, and so on. The PC can display 16 
colors (0-15). 

But wait! What’s that 16 for foreground 
in line 470? What’s the 27 in line 480? 

Well, I didn’t tell you the whole truth 
on two counts. Those 16 colors can be 
flashing or non-flashing as well: add 16 to 
the color you choose (range = 16-31) and 
you get flashing letters. That’s what 
those big numbers are about. 


Oh, one more thing. If you don’t have a 
monitor that accepts the PC’s intensity 
output signal on the color video display, 
you won’t get all 16 colors, but only eight 
of them. My Electrohome RGB (red- 
green-blue) monitor does accept these 
signals; your color TV set, or many other 
monitors, won’t without modification. 
So, you’ll be stuck with 16 possibilities 
(eight colors and eight flashing colors) for 
foreground. 

The middle color parameter sets the 
color of the background against which 
the foreground character will be printed. 
You can see it used in statements 470 
and 480, in which I wanted a flashing er¬ 
ror message to be printed against red (4) 
and magenta (5) backgrounds, respec¬ 
tively. The background parameter in the 
PC’s text mode is not retroactive. By that 
I mean that using this parameter in state¬ 
ment 470 doesn’t change the whole 
screen to red, just the background 
around the message WORD TOO 
SHORT. That’s nice, because it would be 
hard to read a whole screen painted the 
color of Dracula’s dinner, especially if 
some of the existing text were also red. 

The final color parameter is for the 
screen border. Let me explain. The PC 
doesn’t print on the whole screen in 
text-mode, but rather saves about 1/2 
inch on each side and 3/8 inch on the 
top and bottom as a border. That’s 
where its softkey (function keys) de¬ 
scriptions are printed, for example. In 
text mode, you can program this area as 
well with a color that is independent of 
foreground or background. So, in line 
130, I decided it would be nice if the ti¬ 
tle of the program, Scrazzle, was print¬ 
ed in yellow (foreground = 14) on a 
black background (background = 0) 
with a cyan (border = 3) border. Now, 
that gets a user's attention even if the 
application is payroll posting. 

2.1 used the PC’s key and on key com¬ 
mands to allow an idiot-proof and orderly 
ending to the program. Look at lines 110, 
120 and subroutine 900 now. The ten 
function keys (F1-F10) on the PC’s key¬ 
board can be programmed as software in¬ 
terrupts (i.e., as keys which, whenever 
pressed, cause the program to jump 
somewhere and do whatever it finds 
there). In line 110, function key 1 is set up 
as an interrupt trap for the user. In line 
120, the program is told where to jump if 
anyone pressed that key at any time 
(even during inputs, though you have to 
hit the enter key before the interrupt- 
otherwise, enter isn’t needed). 

The subroutine at line 900 brings ev¬ 
erything to a peaceful end by clearing the 
screen (CLS). doing a screen command 
(the PC has eight text page screens and 
two graphics ones) to get everything back 
as it once was. setting the width of the 
display to 80 columns (a 40- or 80-col¬ 
umn text display is software selectable 
with the width command), and ending. 

3. I used the built-in DATES and 










TIMES features of PC Advanced Basic to 
display the date and time when the pro¬ 
gram is run, and to give the time the pro¬ 
gram took to generate all those combina¬ 
tions of letters. This last function re¬ 
quired programming a subroutine that 
should be of general use to you, regard¬ 
less of your programming application. 
Look at line 340, in which Tl$ is as¬ 
signed the value of TIMES (that is, T1S 
contains the time) when the program 
starts on our input word. Line 200, which 
comes up every time a job is done, calls 
the elapsed time subroutine at line 800 
and following. Let’s look at it a little. 

First, the elapsed time (ET) is set to 0. 
Next, the start time (TT1) is computed by 
converting TIMES’s seconds to an inte¬ 
ger (SI), and adding to these the total 
number of minutes times 60 seconds 
(Ml) in the minutes column. The same is 
done for the ending time (TT2), and a 
simple subtraction of end time TT2 from 
the beginning time TT1 gives the ET we 
need. This routine, just so it won’t be too 
simpleminded, also counts (see line 780) 
the number of combination pairs pro¬ 
duced by the program, and reports the 
total number of ways your word could be 
spelled. 

4. I also added some error checking, 
which was not in the original program on 
input (e.g.. line 320), so I had to move a 
couple of the original Scrazzle lines 


around a little. Generally, however, no 
manipulation was done to the program 
logic so that you could see how easy an 
adaptation to PC from general Basic is. 

Two more things are worthy of note. 
Dr. Maxey's code is not very elegant—the 
many “column of significance’’ subrou¬ 
tines he gives us, for example, could be 
done with one general-purpose algorithm, 
which would also remove the constraint 
of seven letters maximum. 

Second, for a little program that really 
does little to nothing, my color display 
enhancements, elapsed time and other 
added quickie features make it very allur¬ 
ing. The thing to learn about this comes, 
not from PCSCRAZL, but from extending 
the principle to other adaptations. 

Imagine a financial program in which 
loss amounts were printed in red, per¬ 
haps with a red-bordered screen. Or, 
think of an education program in which 
the output’s color is systematically 
varied in association with its quality, cor¬ 
rectness or other learning variable. (I did 
something similar by varying output col¬ 
ors with the color loop in lines 750 and 
760. Each pair of scrambled words is a 
different color.) 

Or think through your next time-man¬ 
agement program, in which elapsed 
time, the date and other chronological 
variables are updated automatically, and 
the priorities on the things-to-do list are 


color-coded by importance. The power of 
a colorful text display produced with no 
special constraints, by a single three-pa¬ 
rameter command, is very high. 

So if you do buy a PC to replace that 
Z-89, if you get a PC as your first ma¬ 
chine, or if you already have one and 
can’t quite figure out how to draw that 
Concorde, key in PCSCRAZL and learn 
how easy it is to convert and improve ex¬ 
isting Microsoft Basic programs in only 
an hour.D 


MICRO QUIZ 


What Does This Program Do? 

What number will be printed when the 
following program is executed? 

X = 0 

for J = 1 to 3 
for K = 1 to 2 
X = X + (2tK + J) 
next K 
next J 
print X 

(answer on page 149) 
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Goodbye BASIC, PL/1, COBOL—hello PASCAL! Now, to make 
this most advanced language available to more micro users, 
we’ve cut our price—to an amazing $29.95! This astonishing price 
includes the complete JRT Pascal system on diskette and the 
comprehensive new user manual. Not a subset, it’s a complete 
Pascal for CP/M * Check the features: 

Separate compilation of external procedures • Auto-loading • 

14 digit FLOATING POINT arithmetic • True dynamic storage • 
Verbal error messages • Fast one-step compiler: no link needed 
• Graphing procedures • Statistic procedures • Activity analyzer 
prints program use histogram • Advanced assembler interface 

THIS IS THE SAME SY ST EM WE SOL D FOR $295! 

So how can we make this offer?—why the unbelievable deal? 
Very simply, we think all software is overpriced. We want to build 
volume with the booming CP/M market, and our overhead is low, 
so we’re passing the savings on to you. 

AND AT NO RISK! 

When you receive JRT Pascal, look it over, check it out. 

We invite you to compare it with other systems costing ten times 
as much. If you’re not completely satisfied, return the system—with 
the sealed diskette unopened—within 30 days and your money will 
be refunded in full! THAT'S RIGHT-COMPLETE SATISFACTION 
GUARANTEED OR YOUR MONEY BACK! 


In addition, if you want to copy the diskette or manual—so long 
as it’s not for resale—it’s o.k. with us. Pass it on to your friends! 

BUT ACT TODAY—DON’T DELAY ENJOYING PASCAL’S 
ADVANTAGES—AT $29.95, THERE’S NO REASON TO WAIT! 


Jtl 


To: JRT SYSTEMS 
1891—23rd Avenue 
San Francisco, CA 94122 


(TSO\L 


phone 415/566-4240 

O.K. You’ve sold me. Send me JRT Pascal by return mail. I understand 
that if I’m not completely satisfied, I can return it within 30 days—with 
the sealed diskette unopened—for a full refund. 

I need □ 8" SSSD diskette. □ SVa" diskette for □ Northstar, □ Osborne. 

□ Apple-CP/M. □ Heath, □ Superbrain. 


Name. 


_ Address _ 


City _ 


- State _ 


- Zip_ 


□ Check □ C-O.D. □ Mastercharge □ VISA 

(CA residents add sales tax. Add $6 for shipping outside North America.) 


Card #. 


.Exp. 


Signature_ 

*CP/M is a Digital Reserach TM. 


A 56K CP/M system is required. 
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DIAL-UP DIRECTORY 


By Frank Derfler 


Modem Life 
In the Fast Lane 


Hayes, UDS 
Introduce 
High-Speed Units 


This month in Dial-up Directory I’m 
going to introduce two special 1200-baud 
modems—one from Universal Data Sys¬ 
tems and the other from Hayes Micro¬ 
computer Products. But first, let’s look at 
two unique low-cost data communica¬ 
tions packages. 


PhonedexI 

In the July 1982 issue of Microcomput¬ 
ing, we published a list of more than 400 
electronic message systems. This list 
was arranged according to the software 
the systems used. It could just as well 
have been sorted according to geog¬ 
raphy, area code, system hardware or 
subject matter. But re-sorting the list by 
hand would be a tedious job. Computers 
do tedious jobs well. 

The folks at Starside Engineering have 
put together a telephone-list and ter¬ 
minal-communications package, called 
Phonedex, that takes only seconds to re¬ 
sort a list of names, numbers and other 
data. They call Phonedex “an electronic 
little black book.” Phonedex has some in¬ 
teresting capabilities and some specific 
limitations. 

Phonedex is: 

Phonedex really falls into the category 
of database management systems. It 
withdraws and sorts data from master 
files based on specific user needs. It will 
hold up to 1200 entries on a single eight- 
inch disk. It will sort on any of 11 ASCII 
fields and sort up to four fields simul¬ 
taneously. 

I could, therefore, ask Phonedex to find 
all of the Remote North Star message sys¬ 
tems in area code 813 that operate 24 
hours a day and deal with a specific sub¬ 
ject matter. In this example, Phonedex 
would return only one listing, but you 
don’t have to be so specific with your 
sorting criteria. 

Phonedex can be used like the more 
common mailing list programs to pre¬ 
pare and print mailing labels, sort ad- 
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dresses by zip code and do other sorts 
based on key data. It differs from other 
mailing list programs, however, in three 
ways. First, it makes special provisions 
for large auxiliary fields and wildcard re¬ 
quests. Second, it includes software that 
will autodial a Hayes Smartmodem and a 
dumb terminal communications pro¬ 
gram. Third, it only costs $49.95. 

Phonedex is written in machine lan¬ 
guage, so it operates very fast and needs 
no special languages to run. The queries 
into the database use a simple format, 
and entries into the database are guided 
by a friendly menu that gives help with¬ 
out being tedious. 

The 75-page Phonedex documentation 
is excellent. The program refers to para¬ 
graphs in the manual whenever a new 
function is called. Even though there is 
no index, you’ll find it simple to turn to 
the page containing the information on 
the function you want to perform. 

By the way, I know that a lot of Dial-up 
Directory readers also enjoy reading 
science fiction. If you know your science 
fiction, you’ll get an added kick out of 
some of the inside jokes used in the ex¬ 
amples. 

Installation of Phonedex could be a 
problem if you are running a CP/M sys¬ 
tem with a unique assortment of I/O 
boards. An installation program is in¬ 
cluded that will help to configure the soft¬ 
ware to your system, but you will have to 
know a few port addresses and system 
characteristics if you want to use the 
autodial and communications features of 
the software. A fully configured and 
ready-to-run version is available for the 
TRS-80 Model II. 

Phonedex is not: 

Phonedex is not, unfortunately, for 
everybody. In its present form it can only 
be run on CP/M systems with at least one 
eight-inch double-density disk or two 
eight-inch single-density disks. Starside 
promises that versions for the IBM PC 
and Apple III will soon be available, so get 
on their mailing list. 


Phonedex is a good value at $49.95. 
Contact Starside Engineering, PO Box 
8306, Rochester, NY 14618. Phone 
716-461-1027. 


PC-Talk 

If you’re looking for inexpensive and 
useful communications software for the 
IBM PC, you can’t do much better than 
PC-Talk. This package was developed by 
Andrew Fluegelman at Headlands Press, 
PO Box 862, in Tiburon, CA. It’s a compe¬ 
tent and complete communications pro¬ 
gram for the IBM PC, but the unique 
thing about it is the way Andrew is mar¬ 
keting it. 

Andrew calls his marketing scheme 
user-supported software. Andrew feels 
that copying and sharing programs 
should be encouraged, not restricted. 
Copying and transferring programs is 
impossible to prohibit and control, so you 
might as well make it work for you. 

Under the Freeware plan, anyone may 
request a copy of a user-supported pro¬ 
gram by sending a blank, formatted disk 
to the author. The disk must be accom¬ 
panied by a postage-paid return mailer. 

A copy of the program and the docu¬ 
mentation will be returned on the disk. 
The program will carry a notice suggest¬ 
ing a contribution to the program’s 
author. The suggested contribution for 
PC-Talk is $25. The user is encouraged to 
copy the program and share it with 
others. Each subsequent user reads the 
contribution suggestion every time the 
program signs on and follows his or her 
own conscience. 

Andrew says that Freeware is an exper¬ 
iment in economics. He saves great sums 
of money in advertising and distribution 


Address correspondence to Frank J. 
Derfler, Jr., PO Box 691, Herndon, VA 
22070. 














SOAR 
PRO"! 


After you experience Data Communications with A.E. PRO, 
you’ll never settle for being earthbound again! 


SOUTHWESTERN DATA SYSTEMS... 

• First to create terminal software for the 

Apple II 

• First to use Macros in a data communica¬ 

tions package 

• First to provide terminal emulation in Apple 

communications software 

Once again, SOUTHWESTERN DATA SYSTEMS creates a software package 
so far advanced, so innovative, that there are no comparisons. 

A.E. PRO (ASCII Express “The Professional" 1- ) truly sets new standards! 
Literally thousands of man-hours of work and study have produced the first 
data communications package that fully utilizes the potential of your Apple 
Computer System. What does this mean to you? 

COMPLETE HARDWARE COMPATIBILITY 

Only A.E. PRO takes full advantage of ALL current modem devices available 
for the Apple II. 

Only A.E. PRO supports ALL 80 column boards for the Apple II. 

Only A.E. PRO supports ALL printer cards for the Apple II. 

This means ALL communications interfaces, ALL printer interfaces, and ALL 
display interfaces including 80 column cards and external terminals. It 
couldn’t be simpler. 

Speeds ofupto 9600 Baud are supported, including 110,300,1200and Baudot. 

EASY DATA TRANSFER 

Data transfer is what communications software is all about A E PRO lets you 
send and receive with equal ease 

A simple dual key stroke will direct incoming data to its large, up to 28K 
'capture-buffer", your printer, (with no character loss), or both simul¬ 
taneously. The buffer can then be written to disk, printed or edited with A E 
PRO’S versatile built-in editor 

Data larger than the capacity of the buffer can be saved in buffer-sized 
“chunks" by use of the auto-save feature, an extension of the popular 
XON/XOFF protocol used by rfiost main frame computers As your Apple's 
memory fills up. A E. PRO signals the host to pause (XOFF). writesthe buffer 
to disk, and then directs the host to resume sending (XON) 


Prices and specifications subject to change without notice. 


ERROR FREE TRANSFERS 

A wide range of send modes is provided Everything from the simplest blind 
block dump to a packet-oriented error checking mode ensures quick and easy 
error-free transfer of all sorts of data to practically any host computer Even 
the slowest or most awkward systems are easily accommodated 
When two A E PRO'S are used, you can SEND OR RECEIVE FILES OF ANY 
TYPE OR SIZE with complete error checking. 

POWERFUL MACRO SYSTEM 

A E PRO supports up to 26 complete macro libraries (remember. S D.S 
pioneered communications macros) Each library contains all macro strings 
and configuration parameters (baud rate, duplex, parity, etc ) unique to a 
specific host 

With A E PRO'S macro facilities you can. with simple keystrokes, direct it to 
automatically call another computer, connect, and perform complete log-on 
sequences, virtually instantaneously 

SOPHISTICATED TERMINAL EMULATION 

With A E PRO, your Apple can "mimic" the display characteristics of many 
popular terminals, including ADDS. Data General, DEC. Hazeltine. HP. IBM, 
Lear Siegler. Soroc. Televideo, and many others. 

BUILT-IN TEXT EDITOR 

A.E. PRO contains a versatile built-in text editor that can easily create or 
manipulate text. In fact, this editor is more flexible in many respects than some 
being touted as "word processors ". It provides the ease of use of a line oriented 
editor, with the line editing power of many screen oriented editors, and will 
process files of up to 35K in size! 

RELIABLE UNATTENDED OPERATION 

A.E. PRO allows completely unattended answer mode with password 
protected log-on. In this mode, the caller can remotely send or receive files of 
ANY type or size. 

A.E. PRO can also function as an answerback DDDorTWX nodeto forwarding 
mail systems such as Telenet's Telemail, and many others. 

A.E. PRO is a member of a family of programs, which include P-TERM "The 
Professional " for Apple Pascal and Z-TERM "The Professional ’" for Apple 
CP/M ’". All three packages share many of these powerful features and operate 
nearly identically. 

For more information write or call us for your free copy of our product catalog 
and software comparison guide, which include detailed information on all 
The Professional*"" series software. 

A.E. PRO and other “The Professional" ” series packages are now in stock at 
local dealers everywhere. 

Suggested Retail Price: 


ASCII Express.$129.95 

P-Term $129.95 

Z-Term .S149.95 



soutnuuesteRn data 


10761 Woodside Avenue, Santee, California 92071 


(714) 562-3670 


Circle 208 on Reader Service card. 
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The UDS 212LP modem provides only 
1200 baud service . using the Bell 212 
signaling scheme. It has no frills or ad¬ 
ditional operating features, is simple 
to connect and operate and costs less 
than $500. 


and receives a return from people with a 
sense of value and fair play. No word yet 
on how big that return is. 

What You Get 

PC-Talk is a well-polished and profes¬ 
sional program that could sell for several 
times the amount of the contribution be¬ 
ing asked. It is now in version 2.0. It is 
written in Basic, but it performs well and 
contains a complete menu of desirable 
features. 

PC-Talk includes a table of phone num¬ 
bers and system characteristics that lets 
you select a message system or informa¬ 
tion utility from a menu. If the computer 
is attached to a Hayes Smartmodem, the 
program will dial the selected system and 
use a table of user-supplied parameters to 
configure itself with the proper speed, 
word length and other characteristics. 

PC-Talk can transmit and receive disk 
files, transmit prestored strings of char¬ 
acters for system log-on or other com¬ 
monly repeated commands, and change 
its formats and responses to meet the 
needs of various host systems. 

The program includes an elapsed-time 
call display and a viewing routine that 
lets you view any file on the disks while 
the terminal program is still running. It 
makes good use of the special-purpose 
keys on the PC and the PC’s ability to dis¬ 
play a status line on the bottom of the 
screen. 


A Pair for 1200 

The difference between 300 and 1200 
baud is like the difference between skis 
and snowshoes: They both get you to the 
same place, but although skis may be 
more expensive, they are much quicker 
and smoother to use. 

Twelve hundred baud service is offered 
at extra cost by the major information 
utilities and as an optional service on 
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some electronic message systems. Typi¬ 
cal pages of information transmitted at 
this speed fill the screen in less than a 
second. If you know exactly what infor¬ 
mation you want, you can be in and out of 
an information utility very quickly and at 
little additional cost over a 300 baud ses¬ 
sion. If you frequently exchange data 
with another microcomputer or host 
computer, using 1200 baud service can 
save you time and long-distance charges. 

Twelve hundred baud service is about 
the fastest speed that most people can 
economically use over dial-up telephone 
lines. Faster modems are made, but their 
cost is exponentially higher. The cost of a 
1200 baud modem can be several times 
that of a 300 baud device, but added 
features and lower prices are making 
1200 baud modems more reasonable in¬ 
vestments. 

Before we look at the two new modems, 
let’s do a very quick review of modem sig¬ 
naling standards. The 300 baud signal¬ 
ing standard used by modems in the 
United States is called Bell 103. There are 
two 1200 baud signaling schemes de¬ 
scribed by the Bell standards. 

The first is called Bell 202, and it is im¬ 
portant to note that Bell 202 signaling is 
not used by the information utilities or by 
most message systems. It is used by 
some large computer systems in multiple 
terminal installations and by amateur 
radio operators in one-way radio trans¬ 
missions. Bell 202 modems allow only 
one station to transmit at a time. These 
modems use fairly simple technology 
and cost only a little more than a 300 
baud type 103 device. 

The other signaling scheme is Bell 
212A. This scheme is the one commonly 
used by information utilities and mes¬ 
sage systems. It allows simultaneous 
transmission and reception of data. The 
technology is much more complex and 
the cost for this kind of modem is much 


higher. Modems that follow the entire 
Bell 212A pattern include a 103 standard 
300 baud modem inside the same device. 


Hayes Goes High Speed 

At the recent Comdex computer show 
in Atlantic City, Hayes Microcomputer 
Products released a Bell 212 standard 
1200 baud version of their popular 
Smartmodem. This device is the same 
size as the Smartmodem and includes all 
of the same features. 

For those of you who may not be famil¬ 
iar with the Hayes Smartmodem, it is 
called “smart” because it can monitor 
the data coming into it over the serial 
port and react to certain commands it 
recognizes. Its functions include dialing 
a number with either tones or dial pulses, 
putting the line off or on hook, answering 
a ringing phone, putting the sound of the 
phone line over a speaker, and control¬ 
ling the echo. It can respond to the user 
with either decimal digit or English word 
result codes. 

The 300 baud Smartmodem has been 
on the market for over a year and has 
gained wide popularity and support. 
Hayes provides a two-year warranty on 
their products and, as a matter of prac¬ 
tice, they do repairs at very low or no cost 
even after that time. 

The Smartmodem 1200 combines all 
of the features of the original 300 baud 
Smartmodem with a full Bell 212A stan¬ 
dard modem. This modem includes spe¬ 
cial self-test and remote test features. It 
can also function as a 300 baud modem 
using the 103 signaling standard. The 
modem will automatically recognize and 
respond to either 1200 or 300 baud ser¬ 
vice when it answers the line, and it can 
be programmed for either mode if it origi¬ 
nates the call. 

Physically, the Smartmodem 1200 is 
identical to the original 300 baud Smart- 



The Hayes Smartmodem 1200 provides Bell 212A 1200 baud communications 
while retaining all of the features of the original Smartmodem. It will operate at 
300 or 1200 baud and has a suggested retail price of $699. 



















modem except for one additional indica¬ 
tor light and the Smartmodem 1200 
name plate. 

Smartmodem 1200 sells for a suggest¬ 
ed retail price of $699. This is at the low 
end of the retail price range for standard 
212A modems without the Smartmo- 
dem’s special features. 

Hayes Microcomputer Products is lo¬ 
cated at 5835 Peachtree Corners East, 
Norcross, GA 30092. Their phone 
number is 404-449-8791. 

The UDS Bargain 

Now let’s suppose that you already 
have a good 300 baud modem that you 
will use most of the time, though at cer¬ 
tain times you would like to have 1200 
baud service. You probably don’t relish 
the idea of buying a $700 combined 
300/1200 baud modem using the full 
212A standard and then trying to sell 
your old 300 baud modem. Let’s suppose 
also that you don’t need a lot of self-test 
and diagnostic features and that you 
probably don’t need autodial or auto¬ 
answer on the 1200 baud device. If all of 
this supposing fits you, then you will be 
interested in a new “plain vanilla’’ 1200 
baud modem recently introduced by Uni¬ 
versal Data Systems. 

The UDS 212LP uses the Bell 212 sig¬ 
naling scheme. Let me warn that UDS 


also markets a 202LP 1200 baud modem 
using the Bell 202 signaling scheme- 
some ads I have seen are pushing this 
202LP modem for under $300. Don’t 
confuse the two modems, because for in¬ 
formation utilities and most message 
systems, the 202LP will not help you. 

The UDS 212LP has a list price of $499, 
but it is available at discounts through 
Microcomputing advertisers. UDS gets 
the modem down to this low price by cut¬ 
ting all of the frills. The 212LP has no 
lights or local test features. It does have a 
remote loop test feature that allows it to 
respond to more complex 212A devices. 
The 212LP does not provide for 300 baud 
service. It has a simple data/talk switch 
on the front panel and an originate/an¬ 
swer switch on the back. 

The UDS 212LP shares a feature of oth¬ 
er UDS modems in that it needs no out¬ 
side power source. It connects directly to, 
and takes its operating power from, the 
phone line. Installation is simply a matter 
of putting the modem in series with the 
telephone using modular phone plugs. 

Despite its simplicity, the 212LP gives 
good reliable performance. It does every¬ 
thing a type 212 modem really needs to 
do. UDS has been in the modem business 
for many years and its products are well 
known for performance and reliability. 
The 212LP is a good value because it 
trades off frills, not performance. 


The UDS 212LP is the first 212 type 
modem to break the $500 price barrier. 
Universal Data Systems deserves credit 
for aggressive marketing and imagina¬ 
tion. Universal Data Systems is at 5000 
Bradford Drive, Huntsville, AL 35805. 
Phone 205-837-8100. 


212 or? 

The Bell 212A standard is widely ac¬ 
cepted and is the de facto standard for in¬ 
formation system operations, but I really 
wonder if it is the best standard. Some de¬ 
velopers, like Don Stoner at the Micrope¬ 
ripheral Corporation, feel that users sel¬ 
dom need to transmit at 1200 baud, but 
they often need to receive at that speed. 
He and others in the teletext industry 
have developed modems that use inex¬ 
pensive signaling schemes to move infor¬ 
mation to the user at 1200 baud, but 
which provide a reply channel that more 
closely matches the typing speed of a 
user (up to 150 baud). 

These modems are gaining acceptance 
in special applications such as video in¬ 
formation and home banking, but we 
need some brave souls to accept them for 
use with an information utility in order to 
break the ice. 

The price of speed in communications 
is going down. Improved and more 
creative services could be the result. □ 



PICK A 


SYSTEM! 


We’re offering you our SB-80 system in either 5 1/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its multi¬ 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach¬ 
able keyboard has a numeric pad with cursor control and 
function keys. 


■ Single Board Technology ■ CP/M® Operating System 
■ 4 MHz Z80A CPU ■ 64K 200ns Main Memory 

■ 8-Inch Dual Density Floppy Drives 
■ 5 1/4-Inch Dual Density Floppy Drives 

■ 2-Serial Ports ■ 2-Parallel Ports 

■ 4-Counter/Timers ■ Expandable 

For further information about this limited offer call or write: 


Nationwide on-site and depot repair service 
through the professionals at INDESERV. 

®CP/M is a registered trademark of Digital Research. Inc. 



Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
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PEI-POURRI _ 

Commodore 64 
Leads the Way 


By Robert Baker 

First-Hand 
Report on 
New Units 


Commodore News 

I was fortunate enough to get a first- 
hand look at the new Commodore ma¬ 
chines at the Comdex show here in At¬ 
lantic City back in June. The new B and P 
series were functional prototypes but still 
quite impressive. There was quite a bit of 
interest in the new Commodore 64, while 
a single Max Machine sat idle most of the 
time I was there. 

The top-of-the-line BX256 contains 
256K of internal RAM with potential for 
an additional 640K of external RAM. It 
can also accommodate an optional Z-80 
processor board in addition to its eight- 
bit 6509 and 16-bit 8088 processors. The 
planned retail price of the BX256 is 
only $2995. 

The B128 and PI28 both contain 128K 
of internal RAM that can be expanded to 
256K internally, and 640K can be added 
externally. They use a 6509 processor 
and can accommodate an optional Z-80 
processor board but cannot use the 8088 
processor used in the BX256. The 
planned retail price of the B128 is $1695, 
while the PI28 is only $995. 

The BX256 and B128 both have 
80-column by 25-line green phosphor 
display screens that can be adjusted with 
tilt and swivel controls. The PI28 con¬ 
nects directly to a television set or moni¬ 
tor via a built-in rf modulator. Its display 
is only 40 columns by 25 lines but it sup¬ 
ports 16 colors for either text or graphics. 
A high-resolution graphics display mode 
allows 320 by 200 pixels. 

The B series machines feature a de¬ 
tachable full-sized keyboard with a 
standard typewriter layout, as well as a 
separate numeric keypad, editing and in¬ 
dividual cursor controls and ten pro¬ 
grammable function keys. The numeric 
keypad includes a double zero, clear en¬ 
try, question mark and double-sized en¬ 
ter keys in addition to the normal 0-9, 
plus, minus and slash keys. The PI28 
has the same keyboard but it’s not 
detachable. 

All B and P series systems include 40K 
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of ROM and built-in interfaces for 
IEEE-488, RS-232, CBM cassette, eight- 
bit user port, direct audio output and a 
cartridge slot. The PI28 also contains a 
direct video output and ports for joy¬ 
sticks, light pens, paddles, etc. 

Sound generation on all of the new ma¬ 
chines (from the BX256 to the Max) is 
provided by a new 6581 Sound Interface 
Device (SID). This chip provides three in¬ 
dependent voices with nine octaves each; 
programmable attack, decay, sustain 
and release (ADSR); a programmable fil¬ 
ter; and variable resonance and master 
volume controls. 

The Commodore 64 physically resem¬ 
bles the VIC-20 (see photo) and can use 
all VIC-20 peripherals. Its suggested re¬ 
tail price is $595 but mail order discount¬ 
ers are already advertising it below $500. 


The Commodore 64 
is probably the most 
interesting of the newer 
machines for the average 
home user. 


With a PET emulator, the Commodore 
64 will operate just like a 40-column PET 
in most areas. A Z-80 add-on processor 
board will allow you to run CP/M as well. 
Graphics capabilities include: 320 by 
200 pixels, 16 text colors, 255 fore¬ 
ground/background color combinations, 
256 movable “Sprites,” independent 
magnification, and extended hi-res modes. 

This machine is probably the most inter¬ 
esting of the newer machines for the aver¬ 
age home user. The Comdex crowd 
seemed to spend most of its time looking 
this one over closely. 

The Commodore Max Machine (formerly 
called the Ultimax) has the same color and 
sound capabilities as the Commodore 64 
but without much internal memory. As 
such it cannot do anything without an ex¬ 
ternal cartridge. With the optional Basic 


language cartridge you can develop stan¬ 
dard Basic programs that can be translated 
for use with all other Commodore systems. 
The Max Machine’s Basic supports nine¬ 
digit numeric accuracy, built-in math 
functions and string capabilities. 

This machine was not very impressive 
—most people would prefer paying a little 
more for the VIC-20. The Max lists for 
$179.95 and VIC-20s can be found for 
under $230. 

At the summer Consumer Electronics 
Show (CES), Commodore announced its 
new Commodore Information Network, 
which can be accessed via CompuServe 
by selecting “CBM” when signing on. 
Once on Commodore’s network, you can 
select from the menu to get Commodore 
News, Directories or Tips. 

Selecting Commodore News gives you 
access to a public bulletin board where 
you can post comments and questions or 
get abstracts from Commodore’s user 
publications, worldwide input concern¬ 
ing Commodore products, information 
from and about Commodore user groups 
or price lists and announcements of new 
Commodore products. 

Commodore Directories provide an up- 
to-date list of authorized Commodore 
dealers and a directory of user groups 
throughout the United States by geo¬ 
graphic area. Hopefully this list will be 
more current than the one they’ve been 
printing in the Commodore magazines. 

In Commodore Tips you’ll find an¬ 
swers to most common questions about 
Commodore products, categorized by 
topic for easy access. Commodore ex¬ 
perts will also provide technical tips on 
hardware and software applications in 
this section to enhance both practical 
and playful applications of Commodore 
computers. 

VIC-20 users will be able to access the 


Address correspondence to Robert W. Ba¬ 
ker, 15 Windsor Drive, Atco, NJ 08004. 


















new service with the use of the VIC Mo¬ 
dem cartridge. With the purchase of a 
VIC Modem, Commodore will provide a 
free one-year subscription to Compu¬ 
Serve, and one free hour of time on the 
CompuServe network. Also included 
with the VIC Modem is a copy of the VIC 
Term I software, which programs the 
VIC-20 for telecommunications. 

A family of four spreadsheet programs 


—EasyCalc, Easy Plot, EasyTools and 
EasyScan—were introduced by Commo¬ 
dore this summer for the SuperPET and 
Commodore 64 systems. In the near fu¬ 
ture the Easy programs will also be avail¬ 
able for other Commodore systems, in¬ 
cluding the recently announced P and B 
series. 

EasyCalc is the biggest micro work¬ 
sheet available, with 65 columns and 999 


rows. It replaces old-fashioned paper and 
calculator and saves many hours in solv¬ 
ing a wide range of numerical problems 
such as budgets, cash flow forecasting, 
product and resource planning, stock 
fluctuations, engineering or scientific 
data, trend analysis, agricultural yields 
and floor plan models. 

EasyCalc has “help” functions to aid 
first-time users and experts alike. It can 
print out all formulas and assumptions, 
and its disk-based grid allows automatic 
matrix consolidations. Additional fea¬ 
tures include movement of data in a ma¬ 
trix, selective row reporting and printing, 
instant “what if ” calculations, and inte¬ 
gration with Commodore’s EasyPlot 
spreadsheet program. 

EasyPlot allows users to interpret and 
present numerical data with high-quality 
charts and graphs, and produces bar and 
pie charts, scatter diagrams and line 
graphs. It analyzes relationships be¬ 
tween different data sets, and charts 
population trends and stock price fluc¬ 
tuations as well as other numerical infor¬ 
mation. The user-oriented format of 
EasyPlot features full-page printing of all 
charts and graphs and integration with 
EasyCalc. 

EasyTools from Commodore allows 
users to analyze alternatives and see pros 
and cons so vital in decision making. It 
features automatic buy-versus-lease 
analysis, full loan amortization func¬ 
tions, present and future cash flow calcu¬ 
lations and discounted cash flow analysis 
to help make decisions regarding borrow¬ 
ing, tax deductions and the cost of inflation. 

The fourth member of the new spread¬ 
sheet family from Commodore, EasyScan, 
is an instant access diary that never lets 
you forget. It presents your day, week, 
month or year at a glance, organizes data 
by priorities, and lets you “zoom” in for an 
in-depth look. EasyScan allows users to 
schedule time and resources for optimum 
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# EPROMS # CP/M 


EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M 




-PROGRAM EPROM(S) FROM DISK FILE -READ EPROM WTO RAM 

-PROGRAM EPROM FROM RAM -DISPLAY/MODIFY RAM 

-READ DISK FILE INTO RAM -VERIFY EPROM IS ERASED 

-COMPARE EPROM W/RAM -COPY EPROM 

FEATURES 

-STAND ALONE SINGLE BOARD (6X7.5) PROGRAMS 2708,2758, 
2716, 2732. 2732A AND 2764 EPROMS. 

-NO PERSONALITY MODULES OR DIP SWITCHES TO CHANGE - 
100% ELECTRONIC SWITCHMG OF EPROM TYPES. 

-INTERFACES THROUGH ONE 8 BIT INPUT PORT AND ONE 8 BIT 
OUTPUT PORT. 16 WIRES - NO SPECIAL HANDSHAKE LINES. 

-ALL SOFTWARE IS PROVIDED - YOU WRITE NOTHING! 

-SIMPLE CONFIGURATION TO YOUR COMPUTER USING DDT. 
-DESIGNED WITH LOW COST EASY TO GET PARTS. 

-OPERATES WITH ANY COMPUTER THAT RUNS CP/M 
AND HAS A PARALLEL PORT. 

-COMPLETE ON BOARD SUPPLY - NO BACKPLANE CONNECTIONS. 
-SUPPLIED WITH 25 PAGE USER/ASSEMBLY MANUAL. 


aMord to build a professional EPROM progra 


BARE P.C. BOARD WITH COMPLETE DOCUMENTATION 

AND SOFTWARE ON AN 8’ SINGLE OENSITY DISKETTE-$75.00 


TO ORDER SEND CHECK OR MONEY ORDER TO: 


4 


Add $3.00 for C.O.D. t AndraTecK 

Ohio re. add 5.5% tax 1235 ^ 

* CP/M le a trademark of Digital Research BATAVIA, OHIO 45103 


SUPER SALE 


EPROMs 

1-7 

8 up 

50 up 

2716 (5V, 450nS) 

$3.95 

$3.55 

CALL 

2732 (5 V, 450nS) 

7.85 

6.95 

CALL 

2532 (5V, 450nS) 

8.25 

7.95 

CALL 

2764 (5V, 450nS) 

23.90 

CALL 

CALL 

STATIC RAM 




6116P-3 (1 50nS) 

7.50 

7.20 

CALL 

2114L-2 (200nS) 

2.10 

1.70 

CALL 

DYNAMIC RAM 




4164 (200nS) 

7.90 

7.49 

CALL 


MISC 

CPU Z80A.$5.29 ea. 

CDP-1854ACE (UART).$4.80 ea. 

16K RAM Expansion Kit 

for TRS-80 Mod III.$12.95/8 

SUNTROMCS CO., /me. 

^ 12621 CRENSHAW BOULEVARD 

HAWTHORNE, CALIFORNIA 90250 

’^11" STORE HOURS: Mini Fn 9 00ami,,e> 30pm S«l I0»mi<i5pm 

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 644-1149 1-800-421-5775 

Mm Order $10. P/H: $2. Accept VISA, Mastercard. Check or M.O 



Apple II + Paper Tape I/O Is This Easy 

10101011010001010 :,:.:.:.::.::.:.:.::.:.: 
01010101010010100 .:.:.:.:.::.:..:.::.:.: 
One minute you’re without, the next you’re 
up and running! Just plug into your APPLE 
II PLUS. A neat and complete package. 

• Model 600-1 Punch — 50cps, rugged 

• Model 605 Reader — 150cps 

• Parallel Interface Board/Cable 

• Data Handling Program 

Code conversion available. TRS-80 pack¬ 
age soon. ADDMASTER CORP. 416 Juni- 
pero Serra Dr., San Gabriel, CA 91776 * 
213/285-1121. 
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productivity and also serves as an appoint¬ 
ment secretary and project planner/task 
coordinator. 

Each of the Easy spreadsheet programs 
will retail for $ 124.95 for the SuperPET and 
$79.95 for the Commodore-64. 

Thirteen exciting new cartridge games 
for the VIC-20 were featured by Commo¬ 
dore at NCC in June. The Bally/Midway 
games Gorf, Omega Race and Wizard of 
Wor are real arcade games. High-resolution 
graphics, sound effects and play action are 
reportedly exactly like the popular coin- 
operated games. 

Commodore’s own Space Vulture, Raid 
on Fort Knox and Pinball Spectacular have 
the same kind of fast action and exciting 
graphics as the arcade games. Mole Attack 
and The Sky is F'alling are Commodore’s 
new cartridge games for young children. 

Commodore also introduced five chal¬ 
lenging Scott Adams adventure games: 
Adventureland, Pirate Cove, Mission 
Impossible, The Count and Voodoo Cas¬ 
tle Adventures. These games, previous¬ 
ly available only for high-priced systems, 
are cumulative fantasy games that can 
be saved and played over a long peri¬ 
od of time. 

Well, that’s the end of the stack of press 
releases for this month. Sure was a busy 
time back in June and July! If your com¬ 
pany is producing anything for the new 
machines let me know so we can spread 
the word. 

Circle 330 on Reader Service card. 


On Line Software 

On Line Software offers two game pro¬ 
grams with separate versions available 
for just about every Commodore system. 
Millipede is similar to the popular Centi¬ 
pede arcade game and is the better of the 
two games being offered. As expected, 
you try to exterminate the oncoming 
millipedes and fleas as they descend 
through the mushroom patch. Giant 
bounding spiders try to pounce on you 
while the dreaded scorpion leaves poison 
mushrooms behind. This game actually 
has 52 separate levels of play and you can 
start right in at the high speed mode (lev¬ 
el 27) if you think you’re good enough. 
The VIC-20 version of this game is really 
great—it was all I could do to get my son 
to stop playing. 

Wallbanger is an original arcade-style 
game that combines high speed action 
and strategy. You’re inside an enclosed 
area with one to four bouncing balls. 
While going through the dodge m, 
blast’m and attack modes you try to de¬ 
stroy the bouncing balls before they de¬ 
stroy you. If you're successful the walls 
close in for the next round of play. 

Both games are written in assembly 
language, giving good, fast play action. 
Sound effects are included and the 
VIC-20 version includes color graphics. 
The keyboard is normally used for move¬ 
ment and fire controls: joysticks can only 


money 

BUY DIREQI 


100 


o/ 0 RADIO 
SHACK 
EQUIPMENT 



Similar Discounts On 
All TRS-80” Hardware 


UP TO 20% OFF ALL TRS-80TM SOFTWARE 

FREE PRICE LIST 


• Color 

Computer.. .*429 

(26-3002) 


• Model III . .*1999 

(26-1066) 


• Model II... *2999 

(26-4002) 


• Model 16. *4850 

(26-6002) 


GSB ELECTRONICS 

Cherry Hill Mall 
Cherry Hill, N.J. 08002 

TOLL FREE 
800-257-5225 

in NJ (609) 779-8877 

TM-TANDY CORP. 
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SIMSIM. INC. 

214 North Main St., Natick, Massachusetts 01760 U.S.A. 
(Lakewood Office Park; Junction of Routes 9 & 27) 

NEC Spinwriters 7700 and 3500 
Letter-quality leader 

Serial 77xx List price .$3085.00 

SimSim’s price.$2390.00 

Serial 35xx List price.$2290.00 

SimSim’s price.$1775.00 

(Dealers inquiries invited) 


X n 


Comp ut i 


C^L_1_ = 


< ± > 




be used on the VIC-20 versions. However, 
with either method of control you can’t 
move and fire simultaneously, which can 
be frustrating. Even so, both games are 
well done and reasonably priced at $15 
each on cassette tape. 

For more information or free game de¬ 
tails you can write: On Line Software, PO 
Box 2044, Orcutt, CA 93455. 


Misc v 

VIC-20 owners should be aware that 
another bug has been found in VIC-20’s 
Basic. It only appears when you open a 
logical device and use the Print# to out¬ 
put to that device. If the first argument of 
the Print# statement is a Tab(. .) or 
SPC(. .) function, you’ll get a syntax er¬ 
ror when the Print # statement is execut¬ 
ed. This little example quickly shows 
what happens: 

10 OPEN 3.3 

20 PRINT # 3.SPC(5);"HI THERE" 

When you run this short program you’ll 
get a syntax error on line 20. If you re¬ 
place the SPC with Tab and try it again 
you’ll get the same results. Line 20 is per¬ 
fectly correct according to the manuals 
and will execute correctly on any other 
Commodore system. The VIC just 
doesn't like the Tab and SPC as the first 
argument of the Print# statement. They 
do, however, work correctly anywhere 
else in the Print# statement. 

Fortunately you can easily overcome 
this small problem by simply adding 
a null string to the beginning of the 
Print# statement. This line 20 will work 
correctly: 

20 PRINT # 3,"":SPC(5):"HI THERE" 

In these simple examples I’ve used de¬ 
vice #3 (the display screen). This is the 
simplest device to play with since not 
everyone has a disk or printer and it takes 
too long using the cassette tape. The 
problem shown here does not depend on 
any particular device—it happens on all 
of them. 

My program package on disk that I 
mentioned in an earlier column is now 
available through Eastern House Soft¬ 
ware, 3239 Linda Drive, Winston-Salem, 
NC 27106. The price has been lowered to 
$25, since they’re now doing all the work 
of reproducing the disks. You need a 
printer to print your own documentation, 
but you can print additional copies as 
needed. Watch their advertisements for 
more details or you can write to the above 
address. 

This package consists of two disks in 
4040 or 8050 format. Over 40 program 
files are on one disk, with documentation 
on a second disk. The programs included 
are all from various articles and columns 
I’ve done over the past three years. □ 
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SEARCHING FOR RECORDS 
CAN BE A REAL HASSLE. 




It always seems 
to happen at the 
wrong time. A file 
cabinet or two 

filled with records that are not 
quite in alphabetical order. In 
there somewhere is the right 
record, but there’s just no way 
to find it without leafing through the whole mess. 
Sound familiar? 

With DB MASTER finding the right record takes 
about three seconds. You just call up the name, say 
“Mark Piper,” or invoice number “38965,” and there 
it is in front of you. No worries. No misfiling. 

No anxiety. Think what it means for a business where 
you constantly need to check product inventories or 
customer billing status. 

But what if you don’t know the whole name or the 
exact number you’re after? No problem. DB 
MASTER’S “Search” method makes it simple to find 
what you’re after. For example, you can call up all the 
“Pipers” and stop when you recognize the right one. 
And there’s more. You don’t even have to know the 
name at all. If all you really know is that it begins 
with a “P”, for instance, you can use DB MASTER’S 
“Wild Card” feature. It’ll give you every name in your 
file that begins with “P”. The same goes for a range 
of numbers. Punch in the range of digits you know, 
and you’ll get a series to choose from. Try that with 
your filing-cabinet system. 

We designed DB MASTER to make your life easier. 
Sure, there are other data base systems available for 


IMASTER 
EASY.H 


f M your Apple II. But, 
if you’re not using 
DB MASTER 
you’re simply 

not getting all you could from 
your data base manager. 

Want more capability? DB 
MASTER provides it with the 
expanded-capacity Special Edition for Hard Disk to 
complement the popular floppy diskette version. 

And there are three powerful accessory programs. 
UTILITY PAK #1, for example, allows you to access 
other standard Apple files (including VisiCalc), and 
even change the way you’ve structured your files. 
UTILITY PAK #2 allows you to edit or change up to 
five “fields” in a single pass through your files. And 
STAT PAK performs statistical analyses on data in 
your DB MASTER files. Of course, there’s 
considerably more capability in each of our accessory 
paks than we have room to talk about here. Ask your 
dealer for the full details. 

Stoneware backs up DB MASTER with a support 
staff second to none. Just give us a call. We can help 
solve your problems. After all, that’s what Stoneware 
and DB MASTER are all about. 





2A $ 

' § j 





50 Belvedere Street. San Rafael. CA 94901 (415)454-6500 
^-_ ^ 


TELEX II: 910-384-2016 STONEWARE SRFL 


® 1982 Stoneware Incorporated. 

DB MASTER is a registered trademark of DB MASTER Associates. Apple II Plus is a registered trademark of Apple Computer. VisiCalc is a registered trademark of VisiCorp. 
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LETTERS TO THE EDITOR 


Discouraging Software 
Piracy 

I am writing in regards to your recent 
article “How Safe Is Your Software?” by 
Jake Commander and Mike Vose, which 
appears in July Microcomputing (p. 60). 

One of the main problems with protect¬ 
ing software is that it is not in the in¬ 
terests of the semiconductor manufac¬ 
turers to provide machine verifiable se¬ 
rial numbers on each microprocessor 
chip. Or is it? 

A few years ago, I set up a system to 
keep track of production and yields for 
Harris Semiconductor, and it appears to 
me that there may be a way which will 
satisfy both the semiconductor manufac¬ 
turer and the software house. 

As chip capability grows, integrated 
circuit production yields decline. These 
lower yields frequently prompt manage¬ 
ment to become interested in statistical 
analysis. Die location, mask number and 
water fab batch numbers take on new sig¬ 
nificance when one is trying to optimize 
production and minimize material and 
labor on ICs that never make it out the 
door—or even worse, ICs that may come 
back as rejects. 

What better way to find out where a 
good chip came from than to ask it during 
the final test prior to shipping? And what 
better way to ensure that chips from sta¬ 
tistically marginal locations are checked 
extra thoroughly before they are pack¬ 
aged? In fact, all sorts of adaptive testing 
strategies become feasible once the pro¬ 
duction line can identify each chip. 

Therefore, it may be in the interest of 
semiconductor manufacturers to consid¬ 
er providing a mask/batch/die-location- 
on-wafer processing number in the form 
of a read only register or ROM location. 
True, this number would not be unique; 
but given the number of chips a wafer is 
broken into, and the number of masks 
used over a product life span, (masks 
wear out a lot faster than you would sus¬ 
pect), the odds that any two computer 
systems had the same CPU process num¬ 
ber would be relatively low. If the odds 
were low that a bootlegged program 
would run, it might tend to discourage 
piracy. 

True, there is the matter of the soft¬ 
ware checking that number and taking 
appropriate action, but in my years of 
consulting I’ve seen and heard of more 
than a few ways to disguise such a check 
on the large machines, and we all know 
that microcomputer people tend to be 
more creative. 
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There may, of course, be other reasons 
which would make this impractical. There 
are easier ways of serializing chips, but 
would they be as easy for the manufactur¬ 
ers to check on a routine basis? 

There is another matter, though—a 
program is of little use without informa¬ 
tion. With the proliferation of databases 
in the mid-eighties, what will prevent the 
data pirate from buying (as a user, not as 
a reseller) or stealing information from 
several sources, combining and reformu¬ 
lating it in some way, then reselling it as 
his own? We should start thinking of 
ways to imbed serial numbers in our 
data. I doubt if the old mapmaker’s trick 
of adding or deleting a town name will 
work with sophisticated information 
pirates, and woe unto the legitimate user 
who uses such a piece of polluted data. 

John V. Vilkaitis 
Thomaston, CT 


Sounding Off 

In the May 1982 issue of Microcomput¬ 
ing , Alan E. Hufnagel (“The H-89 Sounds 
Off” p. 56) presented a simple modifica¬ 
tion to the Heath H-89 computer to allow 
users to program sound effects. Users 
should be cautioned about the program 
listings presented in that article. The 
general purpose port (362 octal) has sev¬ 
eral uses and the program listings do not 
reflect them properly. 

Bit 1, for example, enables the 2 ms 
clock interrupt. Mr. Hufnagel's programs 
are correct in resetting this bit during ex¬ 
ecution, since interrupts will upset the 
program timing, but it should be set on 
exit from the program. Some software 
packages require this interrupt to be ac¬ 
tive. (An example is the PIE editor from 
Software Toolworks.) 

More important for users of newer 
H/Z-89s (or older ones which have been 
modified to run standard ORG 0 CP/M) is 
that bit 5 of this port controls the memory 
map of the 89. If bit 5 is set, memory is 
ORG 0. If it is reset memory is ORG 
4200H. Thus, if the system is running at 
ORG 0, bit 5 should be set on EVERY 
WRITE to the port. Otherwise, the mem¬ 
ory map will be altered during execution 
with unpredictable results. 

Unfortunately, the port cannot be read 
to determine its current status. The hard¬ 
ware maps an option switch into this port 
for read operations. Thus, the memory 
organization must be known when the 
software is written. 

I have included a program listing 
which will execute the “siren“ effect 


SIREN . ASM 

Assemble with CP/M ASM 
PORT EQU 362Q 

; Don't set (he following bits: 

: 0 = single-step enable 

1 = clock interrupt 

: Must set the following bits: 

5 = org 0 memory map 

: Toggle bit 4 for speaker control 

: Set bit 1 on exit to CP/M 


ON 

EQU 

0011000B 

Speaker on 

OFF 

EQU 

0010000B 

Speaker off 

RESET 

EQU 

0010001OB 

Reset to standard system 


ORG 

100H 



CALL 

SIREN 

: Each call gives one 


CALL 

SIREN 

siren cycle 


CALL 

SIREN 



MVI 

A.RESET 

Reset the port 


OUT 

PORT 

and return 


RET 


to CCP 

SIREN: 

MVI 

A.ON 

; Turn it on 


OUT 

PORT 



MOV 

A.B 


LOOP I: 

DCR 

A 

Wait 


NOP 




NOP 




NOP 




JNZ 

LOOP1 



MVI 

A.OFF 

Turn if off 


OUT 

PORT 



MOV 

A.B 


LOOP2: 

DCR 

A 

Wait 


NOP 




NOP 




NOP 




JNZ 

LOOP2 



DCR 

B 

See if done 


JNZ 

SIREN 



RET 

END 

Program listing. 


properly with an ORG 0 H-89. The pro¬ 
gram is in 8080 mnemonics and will 
assemble correctly using the standard 
CP/M assembler. 

Mr. Hufnagel has contributed an excel¬ 
lent and very inexpensive modification to 
the H-89. With some care in program¬ 
ming, it can be quite an asset. 

William R. Brandoni 
Willoughby, OH 


Reply: 

Mr. Brandoni is correct that the pro¬ 
gram listings in my article were only 
samples and did not consider all the 
possible uses of the General Purpose 
Port. Those readers considering sound 
modification should heed Mr. Brandoni 
and carefully explore the ramifications 























of manipulating this port while under 
their particular hardware/software con¬ 
figuration. 

Alan E. Hufnagel 
Montgomery, AL 


A Need for Programming 
Information 

I commend Microcomputing on its in- 
depth articles on software legal protec¬ 
tion in the July 1982 issue. You covered a 
great deal of material in a factual and 
straightforward manner. 

However, I feel that there must be a 
great need for instructional information 
on the subject of how to write operating 
systems, games and other software. 
Otherwise why the need for piracy? 

The problem should go away when 
average hobbyists can gain access to bet¬ 
ter training material for programming 
than is now available. 

Arthur Guy 
Madera, CA 


Redefining Computer Crime 

“Computer crime” is becoming a com¬ 
mon term, but we have recently been vic¬ 
tims of a rather unusual form of it. A re¬ 
markably sophisticated and specialized 
burglar broke into our house. To the 
great surprise of the police, the only thing 
he took was the 128K Saturn RAM board 
which I had recently installed in my Ap¬ 
ple II. Nothing else (except one unrelated 
diskette) was taken or disturbed. This is 
certainly a step beyond piracy of pro¬ 
grams, although I suspect that people 
who try to achieve a reasonable income 
developing and selling programs might 
not agree. 

I had been thinking of submitting a re¬ 
view of the RAM board to Microcomput¬ 
ing , and the thief seems to have given it a 
favorable review. During the brief time I 
had it, I too was quite impressed by the 
Saturn card, and I agree with the burglar 
that it was the single most valuable thing 
in my Apple. It did a fine job of speeding 
up the compilation of large Pascal pro¬ 
grams, offered lots of programming 
space and convenience for Basic pro¬ 
grams; the accompanying software per¬ 
formed flawlessly. Furthermore, the doc¬ 
umentation was clear, complete and easy 
to follow. Apparently the thief didn’t rec¬ 
ognize the value of the manual and disk¬ 
ettes; he failed to take any of them. Un¬ 
less he is a sophisticated programmer, 
the card will be useless to him without 
these items—I find that fact somewhat 
consoling. 

This leads to the point of this letter. I 
would be grateful if any readers of Micro¬ 
computing who have Saturn cards would 
regard with great suspicion any requests 
to copy their diskettes or manuals, and 


let me have the name and address of any¬ 
one making such a request. 

James R. Florini, Ph. D. 
Biology Department 
Syracuse University 
Syracuse, NY 13210 


On with Osborne 

In response to Mr. Gordon’s idea to 
form an Osborne user’s group (see “Let¬ 
ters to the Editor,” May 1982, p. 132), it 
sounds like a great idea. Put me in for a 
resounding YES. 

In fact, I’d be happy to provide some 
time as an East Coast Organizer. Let me 
hear your thoughts. 

I purchased the machine to get a lot of 
needed micro education. Now I’m won¬ 
dering why I waited so long. 

I often have the need for input from an 
educated user and do understand the val¬ 
uable role we could play. There is only 
one thing left. . . Let’s do it! 

Ron J. Lucchesi 
10 Troll Lane 
Lake Telemark, NJ 07842 


Monitoring the Computer 
Marketplace 

A thought—you have been a prime 
force in the proliferation of suppliers for 
the personal computer marketplace. Ob¬ 
viously, there will be some good dealers, 
some bad ones, and some understand¬ 
able disagreements between suppliers 
and customers. Why not a column in one 
of your magazines that could help keep 
the consumers apprised of the current 
problems, and perhaps help resolve some 
of the disputes? 

Such a column (call it Marketplace In¬ 
terface) could be a big boon to both buy¬ 
ers and sellers. Those tried and true com¬ 
panies that have been reliable for several 
years could be given a few bouquets, 
which could certainly help their sales. 
For example, I recently wrote Apparat 
with a question concerning NewDOS + 
and the lowercase modifications. I got a 
prompt reply as I expected; unfortunate¬ 
ly, the newcomer to personal computing 
doesn’t know this about Apparat; it is just 
another of several hundred suppliers. 

An occasional market survey, an anal¬ 
ysis of educational programs, book clubs, 
etc., could be a service to subscribers and 
advertisers. 

Let me know what you think. Thanks, 
Wayne, and keep up the good work. 

Stephen F. Nowak 
Barberton, OH 


Reply 

Good idea, Stephen, but I’d like to see 
it as part of the letters section. I’m sure 
all readers would like to know about 


firms which give outstanding service. 
And if you get stiffed by any firm, I ask 
that you write them a letter giving the 
details of the problem, with a copy to me. 
I’ll follow up on it and try to see that 
things are made right. . . if I can. I don’t 
always succeed, but my record is pretty 
good. . Wayne. 


Starving for Software 

I have an IBM PC and a fully configured 
Prism-132 printer. I continue to be fas¬ 
cinated by the myriad of ads I see in all of 
the wonderful computer magazines each 
month. However, most of the really fun 
programs (games, music synthesizers or 
graphics aids) seem to be aimed at own¬ 
ers of Apples or TRS-80s. Some of the 
problems (I am told) are due to the new¬ 
ness of the IBM as well as its nonstandard 
8088 microprocessor and the lack of a 
“standard” operating system. 

This letter is to urge all of you to work 
on powerful, user-friendly software 
which is capable of utilizing the full capa¬ 
bilities of the IBM for music and color, 
rather than sticking to “plain-vanilla” 
business applications. I would like to see 
the IBM DOS (in either the DOS version 
1.05 or the new (soon to be released) DOS 
2.00) become the standard operating sys¬ 
tem for the IBM and you can help! 

There is a real market for software 
which will allow us IBM users to make 
full use of our IBM, as well as all the nifty 
features of a fully configured Prism print¬ 
er, without being forced to resort to awk¬ 
ward home-made utility programs writ¬ 
ten in Basic. 

Right now I am using Easy Writer-II for 
word processing. It has a beautiful editor, 
but it cannot even begin to make full use 
of the advanced features on my Prism, ei¬ 
ther for color or for graphics (or even 
for justifying copy using either propor¬ 
tional spacing or mixing type sizes on a 
single line). 

Again let me urge you to branch out 
your software business to include the 
IBM. We are starving for good software 
and there are a lot of us. There is some 
kind of a myth floating around that IBM 
PCs are being bought only by corpora¬ 
tions for business use. My IBM is owned 
by my corporation but I really bought it 
for me. I was unable to plunk down 
$7000 in cash for a personal computer for 
me to play with in my spare time so I was 
faced with the dilemma of either buying 
an inexpensive (i.e., limited capability) 
computer for cash or to purchase an IBM 
(with dual disk drives, both color and 
monochrome monitors, and a fully con¬ 
figured Prism-132 printer) on an install¬ 
ment loan. But nobody would lend me 
$7000 for a hobby computer. So, I lied to 
the loan company by telling them what 
they wanted to hear (that my corporation 
was buying a $7000 computer system for 
business purposes). I suspect that lots of I 
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IBM owners are in a similar boat. We real¬ 
ly are a bunch of hobbyists who want all 
the games, graphics, and music abilities 
that Apple and Radio Shack owners en¬ 
joy. Please don’t let us down. 

Bill Siebert 
Spencer, NY 


A Plea for Price Listings 

At long last I am the proud owner of an 
Epson MX-80 printer. But not until I’d 
been through a lot of trouble, expense, 
and waiting around the mailbox for cor¬ 
respondence. After many months of 
scouring the advertisements and circling 
little numbers in the back of magazines, 
and comparing features versus price, I 
ordered the MX-80 printer on December 
2 from Omega Sales Co., Inc. 

Due to the closeness of Christmas (and 
the associated tons of mail that flow 
through the postal system during that 
time of year), I decided it would be best to 
call in my order. And 20 days later the 
printer arrived by registered mail. Noth¬ 
ing different from the run-of-the-mill 
mail-order consumer. Right? Wrong. 

What makes this particular purchase 
different is that it was done from West 
Germany, It started about a year ago 
when I decided that my SWTP PR-40 
printer had outlived its usefulness. 
Although I had modified it to print 64 
characters per line, which made it com- 
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patible with my VDM’s output, the 4 l /2 
inch printing paper left a lot to be desired. 
Besides that, it’s rather difficult to punch 
holes into and mount in a three-ring note¬ 
book binder. 

After reading all the articles I could find 
on the various printers that were avail¬ 
able, I ran into the recurring problem of 
the advertisers requesting the reader to 
call for the price. (This can be confirmed 
by looking through six months of back 
issues: you will find that 90 percent of the 
advertisers listed the price of the Epson- 
series printers as Scall). Are the advertis¬ 
ers aware of the fact that it costs $4.38 a 
minute to call from here? And heaven 
help you if the person who answers the 
telephone doesn’t know the price of the 
item you are inquiring about and puts 
you on hold while he goes to find some¬ 
one who does know the current price. 
This happened to me twice even though I 
told them I was calling from Germany. 

I’m fully aware that printers (and many 
other components) are undergoing rapid 
price changes, but even in the fliers that 
these companies put out, the consumers 
are asked to call for the most current 
price! Come on, guys, we can do better 
than that. There has to be a better way. 
Perhaps a list of the faster-moving items 
could be printed up on a weekly basis and 
given to the person who answers the 
telephone. 

So, as I sit here looking at a $463.35 bill 
for the printer and a $73.28 telephone bill, 
I wonder if it would really hurt the adver¬ 
tisers to list the price for components that 
they advertise, even if it’s not current at 
the time of publication. As you may 
know, we consumers like to be surprised 
when we call (or write) in and find the 
price has dropped from the one advertised. 

James A. Tomlinson 
USAF in Europe 

Looking for a Language 

I am an assembly-language program¬ 
mer looking for a high level compiled lan¬ 
guage in which I can write commercial 
software. 

The language must be able to generate 
independent ROMable code that implies 
variables are stored in a user defined area 
separate from the ROMable program code. 

I am currently using a TRS-80 to run 
my software, but am considering switch¬ 
ing to the Atari 400. I am looking for a 
language that is available on both Z-80 
and 6502 machines; however, if a com¬ 
piler is available for only one of the two 
machines, I would still consider it. 

I would prefer a compiler for which I do 
not need to pay royalties for the compiled 
code I sell: however, 1 would be willing to 
pay for an excellent compiler that meets 
the above criteria. 

Any help or advice sent would be great¬ 
ly appreciated. 

Bart Narter 
Box 1203-B 
Nashville, TN 37235 
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Comments on Word Handler 

I have some additional comments on 
your review of the Word Handler pro¬ 
gram (June 1982, p. 178). 

The reviewer was correct that the 
number of pages in a document is not au¬ 
tomatically displayed on screen, but 
there is a simple way to get the program 
to do this manually. When you name a 
document, the program has a provision 
for entering additional, extraneous infor¬ 
mation not needed for control purposes. 
This is accomplished by entering a semi¬ 
colon after the document name. Any text 
thereafter will also be displayed on 
screen. 

Whenever I finish writing a document, 

I note the number of pages, exit from the 
text and, before removing the diskette, 
go back and rename the document with 
tHe original name plus a semicolon and 
the number of pages I have written. Sub¬ 
sequently, the number of pages will 
always appear on screen. (Be careful, 
though, to. include the semicolon and 
page numbers whenever you copy a doc¬ 
ument using Apple II’s BRUN FID pro¬ 
gram on the DOS 3.3 system master. If 
you don’t include all the information, the 
program will not run). 

Users of Word Handler may also want to 
know that there is a way of moving the 
cursor forward a paragraph at a time, in 
preference to the normal control key oper¬ 
ation that only permits forward move¬ 
ment by a word, a line or a page at a time. 
Instead of using the control key to move 
the cursor forward, just hit the return key. 

It might also be noted that when you 
run Word Handler on an Apple III with an 
Apple II emulator program, you pick up 
two nice features. First, you get continu¬ 
ous forward and backward movement of 
the cursor without having to use the con¬ 
trol key, as long as the cursor key re¬ 
mains depressed. Second, all uppercase 
functions are combined in the shift key, 
instead of being split between the shift 
key and escape key; or you can buy firm¬ 
ware from Videx for $149, called 
Enhancer II. This will upgrade the Apple 

II keyboard functions. 

As the reviewer noted. Word Handler is 
a very good program. Its biggest draw¬ 
back-lack of a clear, detailed, step-by- 
step manual—has just been rectified 
with the publication of a revised manual 
by the manufacturer, Silicon Valley 
Systems (1625 El Camino Real, Belmont 
CA 94002). 

1 was told by the company that the new 
manual will be included with all future 
purchases of the Word Handler program. 
Those who already own the program can 
get the new manual for $10. SVS is also 
about to bring out a companion spelling 
program that will contain some 85,000 
words. This should be more than enough 
for most writers. 

Peter A. Corning 
Palo Alto, CA 
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NEW FROM D & N MICRO PRODUCTS, INC. 



MICRO-80 COMPUTER 


Z80A CPU with 4MHz clock and CP/M 2.2 
operating system. 64K of low power static 
RAM. Calendar real time clock. Centronics 
type parallel printer interface. Serial inter¬ 
face for terminal communications, dip 
switch baud rates of 150 to 9600.4" cooling 
fan with air intake on back of computer and 
discharge through ventilation in the bot¬ 
tom. No holes on computer top or side for 
entry of foreign object. Two 8" single or 
double sided floppy disk drives. IBM single 
density 3740 format for 243K of storage on 
each drive. Using double density with IK 
sectors 608K of storage is available on a 
single sided drive of 1.2 meg on a double 
sided drive. Satin finish extruded 


aluminum with vinyl woodgrain decorative 
finish. 8 slot backplane for expansion. 48 
pin buss is compatible with most OSI 
boards. Uses all standard IBM format CP/M 
software. 

Model 80-1200 $2995 

2 8" single sided drives, 1.2 meg of 
storage 

Model 80-2400 $3495 

2 8" double sided drives, 2.4 meg of 
storage 

Option 001 $ 95 

Serial printer port, dip switch baud rate 
settings 


Software available in IBM single density 8" format. 


Microsoft 


Digital Research 


Micropro 


Basic-80 

$289 

PL/1-80 

$459 

Wordstar 

$299 

Basic Compiler 

$329 

Mac 

$ 85 

Mail-Merge 

$109 

Fortran-80 

$410 

Sid 

$ 78 

Spellstar 

$175 

Cobol-80 

$574 

Z-Sid 

$ 95 

SuperSort 1 

$195 

Macro-80 

$175 

C Basic-2 

$110 

Pascal 


Edit-80 

$105 

Tex 

$ 90 

Pascal/MT + 

$429 

Mu Simp/Mu Math 

$224 

DeSpool 

$ 50 

Pascal Z 

$349 

Mu Lisp-80 

$174 

Ashton-Tate 

dBase II 

$595 

Pascal M 

$355 


Convert almost any static memory OSI machine to CP/M® with the D & N-80 CPU Board. 


Z80A CPU with 4MHz clock. 2716 EPROM 
with monitor and bootstrap loader. RS-232 
serial interface for terminal communica¬ 
tions or use as a serial printer interface in a 
VIDEO system. Disk controller is an Intel 
8272 chip to provide single or double densi¬ 
ty disk format. 243K single density or 608K 
double density of disk storage on a single 
sided 8" drive. A double sided drive pro¬ 
vides 1.2 meg of storage. DMA used with 
disk controller to unload CPU during block 
transfers from the disk drives. Optional 
Centronics type parallel printer port com¬ 


plete with 10 ft. cable. Optional Real Time 
Calendar Clock may be set or read using 
‘CALL’ function in high level languages. 
Power requirements are only 5 volts at 1.4 
amps. Available with WORDSTAR for serial 
terminal systems. 


D & N-80 serial $695 

D & N-80 serial w/Wordstar $795 

D & N-80 video $695 

Option 001 $ 80 


parallel printer and real time 
calendar clock 



D & N-80 CPU BOARD 


OTHER OSI COMPATIBLE HARDWARE 


IO-CA1 OX Serial Printer Port $125 

Compatible with OS-65U and OS-65D soft¬ 
ware 

IO-CA9 Parallel Printer Port $175 

Centronics standard parallel printer inter¬ 
face with 10 ft. flat cable 


BP-580 8 Slot Backplane $ 47 

Assembled 8 slot backplane for OSI 48 pin 
buss 


24MEM-CM9 $380 
16MEM-CM9 $300 
8MEM-CM9 $210 
BMEM-CM9F $ 50 


24MEM-CM9F $530 
18MEM-CM9F $450 
8MEM-CM9F $380 
FL470 $180 


24K memory/floppy controller card sup¬ 
ports up to 24K of 2114 memory chips and 
an OSI type floppy disk controller. 
Available fully assembled and tested with 
8, 16, or 24K of memory, with floppy con¬ 
troller (F). Controller supports 2 drives. 
Needs separated clock and data Inputs. 
Available Bare (BMEM-CM9F) or controller 
only (FL-470). Ideal way to upgrade 
cassette based system 


Cl P-EXP Expansion Interface $ 65 

Expansion for Cl P 600 or 610 board to the 
OSI 48 pin buss. Requires one slot In 
backplane. Use with BP-580 backplane 
BIO-1600 Bare 10 card $ 50 

Supports 8K of memory, 2 16 bit parallel 
ports may be used as printer Interfaces. 5 
RS-232 serial ports, with manual and Molex 
connectors 

DSK-SW Disk Switch $ 29 

Extends life of drive and media. Shuts off 
minifloppy spindle motor when system Is 
not accessing the drive. Complete KIT and 
manual 

D & N Micro Products, Inc. 

3684 N. Wells St. 

Fort Wayne, Ind. 46808 

(219)485-6414 . 

TERMS $2.50 shipping, Foreign orders add 15%. 
Indiana residents add 4% sales tax. 


Disk Drives and Cables 
8"ShugartSA801 singlesided $395 

8" Shugart SA851 double sided $585 
FLC-66ft. cable from D & N or OSI $ 69 
controller to 8" disk drive 
51/4" MPIB51 with cable, power $450 
supply and cabinet 

FLC-5 1/4 8 ft. cable for connection $ 75 

to 5 1/4 drive and D& Nor OSI 
controller, with data separator and 
disk switch 

Okldata Microllne Printers 

ML82A Dot Matrix Printer $534 

120 CPS, 80/120 columns, 9.5" paper width, 
friction or pin feed 

ML 83A Same as 82A except $895 

16" paper width, 132/232 columns with 
tractor feed 

ML84Sameas82Aexcept200CPS, $1152 
16" paper width, 132/232 columns, 2K buf¬ 
fer, dot addressable graphics, with tractor 
feed 


Circle 293 on Reader Service card. 
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Micro Software Digest 

Compiled by Dan Muse 

' Micro Software Digest is a survey of software as reviewed in the microcomputer press. 


T.I.M. III f Revision 5 

(Reviewed in Creative Computing, Septem¬ 
ber 1982) 

System Requirements: 64K IBM PC, disk 
drive, monochrome display, parallel printer 
Manufacturer: Innovative Software, Inc., 
9300 W. 110th St., Suite 380, Overland 
Park, KS 66210 
Price: $495 

Comments: T.I.M. (Total Information 
Management) "assists the user in creating 
electronic files, which can be of great bene¬ 
fit to business and personal applications," 
the review says. 

"T.I.M.'s list generation is well suited for 
printing mailing lists. The flexibility of the 
program allows for a variety of options," 
the review says. 

"For small business or personal applica¬ 
tions in which self-contained files need be 
updated only periodically, T.I.M. offers a 
vast amount of data manipulation power," 
according to the review. Reader Service 
number 432 


Monkey Wrench 

(Reviewed in InfoWorld, July 26, 1982) 

System Requirements: Atari 800 
Manufacturer: Eastern House Software, 
3239 Linda Drive, Winston-Salem, NC 
27106 

Price: $49.95 

Comments: "The Monkey Wrench lets you 
do many of the tasks that should have been 
built into the Atari originally, but were not," 
the review says. 

"Its best features, a Basic program renum- 
berer and an automatic line numberer, are 
worth the low price alone," according to the 
review. 

Monkey Wrench runs with Basic and al¬ 
lows the user to input, update and edit Basic 
programs with greater ease. "The cartridge 
also contains a machine-language monitor 
for more advanced programmers." 

Monkey Wrench's "unique design and 
low cost make it a perfect addition to almost 
any set of software tools," the review says. 
Reader Service number 421 


Ceemac 1.0 

(Reviewed in InfoWorld, July 19, 1982) 

System Requirements: Apple II Plus, 
DOS 3.3, 48K RAM, one disk drive, paddles 
or joystick 

Manufacturer: Vagabond Enterprises, 
1300 East Algonquin #3G, Schaumburg, IL 
60195 
Price: $40 

Comments: "Ceemac can provide you 
with the kind of fast-paced visuals that you 
might enjoy while listening to the Grateful 
Dead. They're not bad with Bach, either," 
the review says. 

As art, Ceemac is mesmerizing; however, 
"as a programming language for the crea¬ 
tion of art forms, Ceemac is somewhat 
tricky," the review says. "If you enjoy play¬ 
ing around with hexadecimal numbers, this 
program is definitely for you. If not, you're 
better off just watching," according to the 
review. 

The only major flaw, according to the 
review, is the documentation. However, 
Ceemac is worth "learning about and ex¬ 
ploring." Reader Service number 425 


SOAP 

(Reviewed in InfoWorld, July 12, 1982) 

System Requirements: Apple II or II+ , 
DOS 3.3, 48K RAM, disk II drive with con¬ 
troller. 

Manufacturer: H&H Scientific, 13507 
Pendleton St., Fort Washington, MD 20744 
Price: $250 

Comments: "With SOAP (Stock Option 
Analysis Program) you can calculate and 
graph expected profits or losses on transac¬ 
tions involving up to three classes of 
options," the review says. 

The program assumes the user has a basic 
understanding of the options market and of 
various options strategies. SOAP is easy to 
operate and "traps errors nicely." 

"SOAP appears to be a good tutorial and 
useful tool for investors interested in put and 
call options using the Black-Scholes model." 
SOAP lives up to its promises, according to 
the review. Reader Service number 420 


Screen Director 

(Reviewed in Personal Computing, July 1982) 

System Requirements: Apple II or Apple 
III 

Manufacturer: Business & Professional 
Software, 143 Binney St., Cambridge, MA 
02124 

Price: $ 150 for Apple package; $250 for Ap¬ 
ple III 

Comments: "Screen Director allows a per¬ 
sonal computer to function like a slide pro¬ 
jector with a carousel," the review says. 

The package complements BPS's Apple 
Business Graphics. "Screen Director can 
also be used with almost any other pro¬ 
gram, such as VisiPlot, that produces graph¬ 
ic images on an Apple computer," the re¬ 
view says. 

The displays created by Screen Director 
can be shown on an unlimited number of 
video monitors simultaneously. "The mon¬ 
itors may be of any size, from an eight-inch 
Panasonic to an eight-foot Advent or Nova- 
beam," the review says. Reader Service 
number 423. 


MicroGantt Version 1.67 

(Reviewed in InfoWorld, July 5, 1982) 

System Requirements: 8080 or Z80 sys¬ 
tem or IBM PC, CP/M or DOS, 48K RAM, 
one single-sided 5Vi- or 8-inch disk drive, 
printer, 80 or 132 columns 

Manufacturer: Westico, 25 Van Zant St., 
Norwalk, CT 06855 

Price: $395 

Comments: "MicroGantt provides a 
meaningful chart of the tasks to be per¬ 
formed in completing a complex project," 
the review says. 

The program is easy to use once you un¬ 
derstand the purpose of MicroGantt. On 
the whole the documentation contains good 
information, although "the theoretical expla¬ 
nation of Gantt charts and the instructions 
for using the program get a little mixed up in 
the manual explanation," the review says. 

MicroGantt is "an interesting program 
and a useful tool," according to the review. 
Reader Service number 415 
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VisiTran 

(Reviewed in Info World, August 2, 1982) 

System Requirements: Apple II, Dos 3.3, 
48K RAM, disk drive with controller 
Manufacturer: PolyGlot, 264 N. Whisman 
Road, Mountain View, CA 94043 
Price: S99 

Comments: "With the help of VisiTran 
you can move data residing in variables of 
any Applesoft Basic program into a VisiCalc 
Data File," according to the review. 

"If you find programming in Basic easy, 
then VisiTran could become a very useful 
tool for you. 

"You must be able to provide correct in¬ 
formation about the variable values you 
want to transfer, in order to effectively use 
the program," according to the review. 
Reader Service number 430 


Automaniac, Execumaniac 
&GSW 

(Reviewed in InfoWorld, August 2, 1982) 

System Requirements: Apple II Plus, 
DOS 3.3, 48K RAM, one Disk II drive. 
Mountain Hardware Apple Clock 
Manufacturer: Geegery Software Works, 
PO Box 8028, Des Moines, IA 50301 
Price: $100 

Comments: "Automaniac and Executive 
work together nicely to automate routine 
tasks and keep the Apple working after 
hours," the review says. 

The GSW Introl program "automates the 
printer and other electronic devices to sup¬ 
port the Apple with its unattended work." 

"The programs are all menu driven and 
easy to use," the review says. Reader Ser¬ 
vice number 434 


Solar System Astronomy 

(Reviewed in Softalk, July 1982) 

System Requirements: Apple II, with 48K, 
ROM Applesoft, and one disk drive. 
Manufacturer: Cross Educational Soft¬ 
ware, Box 1536, Ruston, LA 71270 
Price: $30 

Comments: "This program will not replace 
a school course in astronomy, but it will give 
you a good idea of what such a course is 
about," the review says. 

"The information is nicely organized for 
teaching purposes, and it's presented one 
idea at a time." The text appears one charac¬ 
ter at a time accompanied by a series of ticks 
that simulate a typing sound. This sound is 
not distracting and "seems to add a kind of 
warmth to the program—a subliminal sug¬ 
gestion that, even though you are studying 
alone, the teacher is there with you," the re¬ 
view says. Reader Service number 418 


File Manager 800 Version 3F 

(Reviewed in InfoWorld, July 26, 1982) 

System Requirements: Atari 800 or 400, 
Atari DOS, 48K RAM, Atari 810 or Percom 
disk drive, printer (optional) 
Manufacturer: Synapse Software, 820 
Coventry Road, Kensington, CA 94707 
Price: $99.95 

Comments: "File Manager 800 is a quality 
product that delivers on its promise to enable 
Atari 800 users to do efficient and effective 
record keeping on their computers." 

The program is a disk-based, general-pur¬ 
pose record-keeping program. "FileManager 
800 is an open-format program, so you deter¬ 
mine the names, number and lengths of all 
record fields, within the overall constraints 
of the program," according to the review. 

"FileManager 800 appears to have no 
equal among software that exists for its pur¬ 
pose for the Atari computer," the review 
says. Reader Service number 422 


Apple Juggler 

(Reviewed in InfoWorld, July 5, 1982) 

System Requirements: Apple III, 128K 
RAM, printer 

Manufacturer: Quark Engineering, 1433 
Williams, Suite 1102, Denver, CO 80218 
Price: $295 

Comments: "Word Juggler is a solid text 
editor with no glaring faults. It is designed in 
a straightforward fashion and is easy to 
learn to use," the review says. 

"You can master Word Juggler in one ses¬ 
sion," according to the review. Reader Ser¬ 
vice number 419 


DTL Basic 

(Reviewed in Micro, August 1982) 

System Requirements: 32K CBM/PET 
with CBM disk to compile. Some Basic and 
adequate memory to hold object file re¬ 
quired at run-time. Both require a cassette 
port dongle (data key) protection device. 
Manufacturer: Canadian Micro Distribu¬ 
tors, 365 Main St., Milton, Ont. L9T1P7, 
Canada 

Price: $350; Rundongle $50 
Comments: This program "takes as input 
any normal Basic program file on disk and 
converts it into a machine-language equiva¬ 
lent," the review says. "The new file may 
be loaded and run normally." 

DTL Basic is "nearly bug-free and easy to 
use," according to the review. 

A major disadvantage, according to the 
review, "is the required run-time dongle 
(data key). Run-time protection should be a 
user option," the review says. Reader Ser¬ 
vice number 428 


Personal Investor IBM Version 

(Reviewed in InfoWorld, July 19, 1982) 

System Requirements: IBM PC, PC DOS 
128K RAM, at least one disk drive, printer 
and modem optional 

Manufacturer: PBL Corporation, 605 Har¬ 
mony Circle Drive, Wayzata, MN 55391 
Price: $145 

Comments: "The Personal Investor excels 
at letting you keep track of what stocks you 
own, how much they've appreciated and 
what the profits from any sales were," the 
review says. 

"The Personal Investor is one of the few 
programs for the micro market that delivers 
as advertised. The user interface is simple 
enough for beginners and quick and easy 
enough for experienced users," the review 
says. Reader Service number 424 


Jinsam 8.0 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: PET 8032, 8050, 
4040 disk drives 

Manufacturer: Jini MicroSystems, Box 
274 Kingsbridge Station, Riverdale, NY 
10463 

Price: $495 

Comments: "If you need a data base 
system, Jinsam deserves a good and care¬ 
ful look." 

Jini MicroSystems offers "numerous ac¬ 
cessory options for statistics, mailing labels 
. . . and so on," the review says. 

The User's Guide is "clear and complete'' 
and warns you about where you might get 
into trouble," the review says. Reader Ser¬ 
vice number 426 


Word Plus 1.0 

(Reviewed in InfoWorld, August 2, 1982) 

System Requirements: 8080 or Z80 sys¬ 
tem, CP/M 1.4 or later version, 32K RAM, 
eight-inch single-density disk drive 
Manufacturer: Oasis Systems, 2765 Rey¬ 
nard Way, San Diego, CA 92103 
Price: $150 

Comments: "Word Plus has several use¬ 
ful features that make it a front-runner 
among spelling-checker programs," the re¬ 
view says. 

Word Plus may be valuable if you want to 
use a spelling checker for very large docu¬ 
ments. "The dictionary file for Word Plus 
takes 136K of the 250K storage space on the 
eight-inch single-density. This will deter 
users with small systems but should pose 
no problem for double-density disk owners 
and users with eight-inch disk drives," the 
review says. Reader Service number 431 
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ELCOMP 


Daalars welcome 1 

BOOKS 

and SOFTWARE 

For ATARI PET-OSI-APPLE II-6502-VIC 20-&nclair-Timax 


ATARI ATARI ATARI ATARI 


ATARI BASIC - Learning by 
Using 

This new book is an "Action” 
Book You do more than read it. 
Learn the intricacy of ATARI- 
BASIC thorugh the short programs 
which are provided. The 
suggestions challenge you to 
change and write program 
routines. Yes. it's exciting - 
Many of Ihe programs are 
appropriate for beginners as well 
as experienced computer users. 
(Screen Drawings. Special Sounds, 
Keys. Paddles ♦ Joysticks 
Specialized Screen Routines. 
Graphics and Sound. Peeks and 
Pokes and special stuff I. 

Order No. 164 89.95 


ELCOMP FORTH - Enhanced 
FIG FORTH on disk only 

Order No. 7055 839 95 

How to connect your EPSON- 
Printer to the ATARI 400/800. 

Construction article with printed 
circuit board and software. 
(Screenprint and variable charac¬ 
ters per line). 

Order No. 7710 819.95 


OS^S^S^OS^OS^ 

The First W BSBf 

Introduction to OSl computers. 
Diagrams, hardware and software 
information not previously 
available in one compact source. 
192 pages 

Order No. 157 87.95 


ATARI Learning by Using — 

Book ♦ cassette or disk 
This package includes the book 
No 164 plus a cassette or disk 
(please specify) containing a 
variety of the programs which 
are listet in the book 
Order No.: 7220 839.95 

Games for the ATARI-Computer 
How to program your own games 
on the ATARI. Complete listings 
in BASIC and Machine Language 
of exciting games Tricks and 
hints. 

Order No 162 8 7.95 

GAME PACKAGE for the ATARI 

Book + cassette or disk 
Includes the book No 162 plus 
cassette or disk (please specify) 
containing a variety of the pro 
grams listed in the book 
Order No. 7221 839.95 

ATMONA1 

Machine Language Monitor for 
the ATARI 400/800. 

This powerful monitor provides 
you with the firmware support 
that you need to get the most 
out ol your powerful system. 
ATMONA 1 comes on a bootable 
cassette. No cartridges required. 
Disassemble, Memory Dump HEX 
♦ ASCII. (Change Memory 
Locations, Block transfer. fill 
memory block, save and load 
machine language programs, start 
rnach Lang Progr (Printer 
optional). 

Comes with introductionary 
article on how to. program the 
A1AHI computer in machine 
language. (Available also in ROM) 

Order No 7022 819 95 

ATMONA 2 Superstepper 

A very powerful Tracer to explore 
the ATARI ROM/RAM area Stop 
.it previously selectmJ address. 
Opcode or operand (cassette) 
Order No 7049 849.95 

EOITOR/ASSEMBLE R (or 
ATARI 800. J2K or 4HK RAM 
t xtremely last and powerful 
l ditor/Assembler (HK Source 

rode.. *» seconds) Includus 

AIMONA l 

Order No. 7098 849 95 

MACRO Assembler 

lor A I AMI IKK). 4HK RAM 
Please s|>e» itv your system RAM. 
■list or cassette 

Order No. 7099 889.00 

Add 839.00 for cartnage version 
Gunfight f or A I AMI 4(X)/H(X) 
IliK RAM. netNls two joysticks, 
animation and sound IliK macltjnt 
language) 

Order No. 7207 819.95 

Birth control with the ATARI 
(Knaes Ogino) Cass or disk 
Order No 7222 829.95 

Astrology and Biorhythm for 
ATARI (cess or disk) 

Order No 7223 829.95 

EPROM Cartridge KIT for ATARI 
Cartridge (bare Iroardl with in 
structions (holds two lt>K or two 
:L/K f PROMs <7/1(i.?b3?.?73?) 
Order No 7224 819.95 

Order No 7043 complete 829.95 

Invoice Writing Im small 

txjsiness with ATARI 400/HCX) 
IliK RAM. 

Order No 7022. cast 829.85 
Order No 7200. disc. B9.99 
Mailing List No. 7213 824 95 
Inventory Contr.No.7215 824.95 

NEW ! ATEXT-1 

This new wurdpr ocessor in 
machine language (8K) tor all 
ATARI 400/800 computers offers 
the best price performance ever 
23 editor control commands. 
17 formatting commands, dyna 
mic formatting Vertical and 
horizontal scrolling (up to 255 
char per line) Include command 
on disk' 

Order No. 7210 cassette 829 95 
Order No 7211 disk 839.95 
Order No. 7212 cartridge879.00 

Learn FORTH for the ATARI 
a00/800 cassette or disk 
Order No. 7053 819 95 


TheSacond Book of OHIO 
Order No. 158 87.95 

Th« Third Book of OHIO 
Order No. 159 87.95 

The Fourth Book of OHIO 
Order No. 160 89 95 

VIP Package - Above book plus 
a cassette with the programs 

Order No. 160A 819.95 

The Fifth Book of OHIO 
Order No. 161 67.95 

Invoice Writing Program lor OSI- 
C1PMF. C4P Disk and Cassette. 
8K RAM. 

Order No. 8234 629.80 

Mailing List lor C1PMF or 
C4PMF 24K RAM 
250 addresses incl. phone number 
and parameters on one 5 1/4 disk) 


Order No. 8240 829.80 

8K Microsoft BASIC Ref. Men 
Order No 151 69.95 

Expansion Handbook for 6502 
and 6802 

Order No. 152 69.95 

Microcomputer Appl. Notes 
Order No. 153 69.95 


Complex Sound Generation 

New revised applications manual 
for the Texas Instruments SN 
76477 Complex Sound Genera 
tor. 

Order No. 154 8 6 95 

Small Business Programs 

Complete listings lor the business 
user. Inventory, Invoice Writing. 
Mailing list anil much more 
Introduction to Business Appli 
cations. 

Order No 156 614 90 

Microcomputer Hardware Hand 
book (H46 pages) 

Descriptions. Pinouts «*od speiili 
cations ol tliu most popular 
microprocessor and support chips 
A MUST tor the hardware bull 

Order No 29_814.95 


Care and Feeding of the 
Commodore PET 

Eight chapters explnnny 1*1 I 
hardware. Includes rejiair and 
interfacing information. Pro 
gramming tricks and schematics. 

Order No. 150 69.95 

Prototype Expansion Board for 
VIC 20 IS-44-Bus). 

Order No. 4844 618.95 

Wordprocessorf VIC 20.8K RAM 
Order No 4870 619.95 

Mailing List for VIC 20.16kRAM 
Order No. 4883 814 95 

Tricks for VICs - The VICMory 
Programs, hints and ex|Mnsioii 
intorillation toi VC 20 
Order No. 141 69 95 

TIC TAC VIC 

Order No 4880 69.95 

GAMEPACK I (3 Games) 

Order No. 4881 614 95 

Dual Joystick Instruction 
Order No 4885 69.95 

INPUT/OUTPUT Programming 
with your VIC 

Order No 4886 8 9 95 

16K RAM/ROM board for S44 
bus. Any combination of RAM 
and ROM on one board 
(SY2128 or 2716) 

Order NO. 613 839 95 

Low cost expanison boards for 
your APPLE II. Bare board curnes 
with extensive description and 
software 

6522 VIA—I/O Exp 

Order No. 605 639.00 

2716 EPROM Burner 

Order No. 607 849.00 

8K EPROV/RAM Card 

Order No 609 829.00 

Software for SINCLAIR ZX 81 

and TIMEX 1000 

Machine Language Monitor 

Order No 2399 89.95 

Mailing List 

Order No 2398 819.95 

Programming in BASIC and 
machine language with ths 
ZX 81(821 or TIMEX 1000 
Order No. 140 (book) 89 95 


ELCOMP Publishing, Inc., 53 Redrock Lane 
Pomona, CA 91766, Phone: (714) 623 8314 

Payment: Check, Money Order, VISA, Mastercharge, Eurocheck. 
POSTPAID on PREPAID in USA. 8 5.00 handling fee for C.O.D. 
All orders outside USA: Add 15% shipping. CA add 6.5% sales tax. 
ATARI is a registared trademark of ATARI Inc APPLE is a registered 
trademark of APPLE Inc. PET+VIC-20 is a trademark of Commodore. 



The New Step by Step 

(Reviewed in Softalk, July 1982) 

System Requirements: Apple II, with 48K 
ROM, Applesoft, and one disk drive. 
Manufacturer: Program Design, 11 Idar 
Court, Greenwich, CT 06830 

Price: $79.95 

Comments: Calling The New Step by Step a 
teaching program is "an understatement." 
You don't get just a program, you get a whole 
"teaching environment," according to the 
review. 

' The Apple displays examples and demon¬ 
strations while a taped voice explains them," 
the review says. "Every few minutes this 
process stops and you are asked some simple 
questions about what you have just 
learned," according to the review. 

"If you want to learn Basic or would like a 
little guidance and encouragement added to 
what you already know, then the way to go is 
Step by Step," the review says. Reader Ser¬ 
vice number 417 


Senior Analyst 

(Reviewed in InfoWorld, July 5, 1982) 

System Requirements: Apple II Plus, DOS 
3.3, 48K RAM, with Language Card or 
Memory Card, two disk drives, printer 
Manufacturer: Business Solutions, Inc., 60 
East Main St., Kings Park, NY 11754 

Price: $225 

Comments: "Senior Analyst is an excellent 
product," according to the review. 

Senior Analyst is not "just another spread¬ 
sheet package"; it is "a business-planning 
utility capable of creating budgets, forecasts 
or any type of model needed to analyze 
data." 

The program is easy to use and well de¬ 
signed, the review says. Reader Service num¬ 
ber 416 



Budgetmaster & 
Checkbalancer 

(Reviewed in InfoWorld, August 2, 1982) 

System Requirements: Atari 800, 32K 
RAM, disk drive or cassette tape recorder, 
optional printer 

Manufacturer: Sunrise Software, PO Box 
25621, Garfield Heights, OH 44125 

Price: $34.95 for Budgetmaster; $16.95 for 
Checkbalancer; $39.95 for both 

Comments: Budgetmaster and Checkbal¬ 
ancer are designed to help you analyze your 
financial situation. It begins by "explaining 
a bit about budget theory." If you are a toew 
user the program "allows you to select bud¬ 
get-category names or leave the original cat¬ 
egories in place," according to the review. 

"Once you understand all the ins and 
outs of the programs in this package, it is 
easy to use," the review says. Reader Ser¬ 
vice number 427 



Data Encryption System 

(Reviewed in InfoWorld, August 2, 1982) 

System Requirements: Apple II, DOS 
3.3, 48K RAM, one or two disk drives 
Manufacturer: Winner's Circle, 2420 
Parker St., Berkeley, CA 94704 

Price: $60 

Comments: "If you are planning to market 
a software product or circulate a product to 
software publishers, the Disk Encryption 
System is a must purchase," according to 
the review. 

"The Disk Encryption System is designed 
to provide personalized copy protection for 
both the individual program author and 
software publishers," the review says. 
Reader Service number 433. 





Screen Writer 


Super Copy Disk III 


(Reviewed in Micro, August 1982) 


(Reviewed in Peelings II, March 1982) 


System Requirements: Apple II (16K 


System Requirements: Apple II, 48K, 


memory card optional) 


Disk II, DOS 3.2 and 3.3 


Manufacturer: On-Line Systems, 3675 


Manufacturer: Computer Data Services, 


Mudge Ranch Road, Coarsegold, CA 93614 


PO Box 696, Amherst, NH 03075 


Price: $125 


Price: $39.95 


Comments: Screen Writer "provides the 


Comments: "Super Copy Disk III is a 


owner of a minimal Apple with upper- and 


smooth, easy to use, powerful and well 


lowercase characters and an up-to-70-char- 


thought out utility for getting control char¬ 


acter display with no additional hardware," 


acters out of your catalog names, 'undelet¬ 


the review says. "This is done through use 


ing' files, and removing DOS from a disk¬ 


of the hi-res screen and generation of hi-res 


ette," according to the review. 


characters." 


"The program can be used with a single 


"The runoff program contains many of 


drive; it is really designed for two," the re¬ 


the most desirable print control features af¬ 


view says. 


fecting margins, paging, text positioning, 


"The program is completely self-prompt¬ 


headings, hyphenation, and type style," ac¬ 


ing and obvious after only a few sessions," 


cording to the review. Reader Service num¬ 


according to the review. Reader Service 


ber 429 


number 435 
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TEST-FLY 
A *20 MILLION JET 
ON AN APPLE? 

YES. WITH MICROSPEED. 


At the Bethesda Naval Research Center, they’ve 
discovered the power of MicroSPEED. The Navy’s 
engineers use this remarkable hardware/software 
combination to “fly” an advanced fighter aircraft 
in real time —even making vertical landings on a 
simulated carrier deck. A “crash” is merely another 
learning experience, and an opportunity to modify 
the research aircraft—inside the Apple—to improve 
tomorrow’s combat planes. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy’s officials, and many 
others who have discovered... 

THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan¬ 
guages is that with MicroSPEED, there is virtually no 
limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with 
an exhaustive set of user-friendly capabilities: hard¬ 


ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 
unlimited data types, and incredible FORTH extensi¬ 
bility-all at speeds up to 100 times faster than Basic. 

USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for 
non-programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will 
grow exponentially, as you work in an active part¬ 
nership with the machine, exploring and develop¬ 
ing new 7 problem-solving facilities—creating, cor¬ 
recting, refining your increasingly powerful system. 

DEMANDING JOBS AT LOW COST Developed 
by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli¬ 
cations, MicroSPEED users have been unanimous 
in their praise of the System and manual. Typical 
comments are: 



“Very high marks'/ 

Thomas Tcsch Phd., Tosch Information Management. 

“The more I use MicroSPEED , the more I love it/ 

James L. Hockenhull, University of Washington. 

“Great !,. ,A joy to use/ 

Henry Harris, Mission Designer, Cal Tech’s Jet Propulsion Lab. 

“If you plan to use the Apple or IBM Personal 
Computer for any demanding task , then we built 
MicroSPEED for you/ 

Sam Cottrell, President of Applied Analytics. 

MicroSPEED requires the Apple or IBM Personal Computer with single 
disk. MicroSPEED II includes 2 MHz math processor. MicroSPEED II + 
includes 4 MHz math processor. 

Applied Analytics Incorporated 
8910 Brookridge Drive 

Upper Marlboro, Maryland 20772 (301) 627-6650 

I’m interested! My computer is:__ 

Please send me: 

-MicroSPEED II, $495.00 _160 Page Manual, $15.00 

-MicroSPEED II +, $645.00 _Detailed Information 

Name:___ 

Company—_ 

Address__ 

City-State_Zip_Phone No. ( ) 

Use this coupon to order, or for more information. 

MicroSPEED 

APPLE IS A TRADEMARK OF APPLE COMPUTER INC. 
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What You Didn’t Know 
About NEC Spinwriter 

The Spinwriter's graphics features have remained hidden too long. 
Learn how you can generate matchless business graphics that are 
"better looking than output produced by dedicated pen plotters 
costing several times as much ." 


By Timothy Stryker 


N ippon Electric Co. (NEC) makes 
a fantastic thimblewheel printer 
called the Spinwriter. Many writers 
and small businessmen, myself 
among them, have found the Com¬ 
modore CBM 8032, the NEC Spin- 
writer and the Wordpro4 + software 
package from Professional Software 
the ideal system for general word 
processing and business use. 

But many Spinwriter users don't 
know how powerful a printer they 
have purchased—certainly features 
like 55 characters per second, un¬ 
beatable print quality and total relia¬ 
bility justify the price of the machine 
without looking any further. The 


Spinwriter, however, has special 
graphics features that you can easily 
exploit, once you know how. By us¬ 
ing these graphics features in con¬ 
junction with the normal printing ca¬ 
pabilities of the machine, you can 
generate graphic output that's better 
looking than output produced by 
dedicated pen plotters costing several 
times as much. This is because the 
Spinwriter can integrate fully-formed 
character output with plotted output 
in a single drawing. Let's see how 
this works. 

Basic Functions 

Fig. 1 shows a sample histogram 


generated by a program running on a 
Commodore computer. As you can 
imagine, it would be difficult, if not 
impossible, to produce output of this 
quality using an ordinary pen plotter. 
You'll need seven basic routines to 
generate a plot of this type: 

1. Initialize Printer —This is the 
routine you would call before begin¬ 
ning to generate output. You would 
use this to define the origin of your 
coordinate system and to perform 
any necessary opening of logical de¬ 
vices, setup of printer modes, etc. 

2. Move Absolute to specified coor¬ 
dinates— You would use this to move 
the print head to a particular spot on 
the paper when you (or your pro¬ 
gram) know in advance the absolute 
coordinates of the spot you wish to 
move to. The move is done with the 
"pen up"; i.e., no line is drawn on the 
paper as the print head moves to its 
new position. 

3. Move Relative by a specified (x,y) 
offset —You would use this to move 
the print head by a given amount in x 
and y, relative to where the head was 
at the beginning of the move. As with 
Move Absolute, no line is drawn on 
the paper as the move is made. 

4. Draw Absolute to specified coordi¬ 
nates— This routine behaves like 
Move Absolute except that the move 


Address correspondence to Timothy Stryker, 
Samurai Software, PO Box 2902, Pompano 
Beach, FL 33062. 
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Fig. 1. A sample histogram generated by the NEC Spinwriter and Commodore computer. 
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is done with the "pen down"; i.e., a 
straight line is drawn from the cur¬ 
rent head position to the destination 
position. 

5. Draw Relative by a specified (x,y) 
offset —As you might imagine, this 
routine draws a straight line from 
where it is to where it ends up (where 
it ends up being given in terms of a rel¬ 
ative offset from where it started out). 

6. Print Text —Given a character 
string, this routine just prints that 
string out, starting from wherever the 
print head is at the time the routine is 
called. 

7. Quit —This routine performs 
whatever final cleanup may be nec¬ 
essary, such as closing logical 
devices, restoring the Spinwriter to 
its default mode, etc. 

Why RPL? 

Routines to perform these func¬ 
tions could be written in any comput¬ 
er language. However, Basic is too 
slow to be of use for this pur¬ 
pose-lines are drawn from place to 
place on the Spinwriter using vast 
numbers of individual overlapping 
dots, and considerable amounts of 
program decision-making go into 
the precise location of each dot. To 
draw a single eight-inch-long line be¬ 
tween two points would take Basic 
more than a minute. A faster pro¬ 
gramming language is needed. 

I have developed a language called 
RPL, reviewed in this magazine by 
Robert Baker last February (p. 10). 
RPL is much faster than Basic—and it 
is a structured language. RPL thus 
has many features which suit it well 
to this sort of work: for example, RPL 
lets you name your routines with rea¬ 
sonable mnemonics, like DRWABS 
for Draw Absolute, and MOVREL for 
Move Relative. This makes remem¬ 
bering how to call these routines 
much easier than it is in Basic, where 
you must remember to GOSUB 500 
to do one thing, and GOSUB 750 to 
do another (not to mention what hap¬ 
pens when you renumber the lines of 
your program). 

Listing 1 shows a set of RPL rou¬ 
tines designed to fulfill the require¬ 
ments laid out above. If you're not fa¬ 
miliar with RPL, the listing will not 
make much sense to you at first, but 
perhaps you can pick up some of the 
flavor of the language as you go 
along. As you can see, there are vari¬ 
ous "labels" followed by double¬ 
colons in the listing, whose names 
suggest the functions we talked about 
before (e.g., Initialize Printer be¬ 


comes INITNEC, Move Absolute be¬ 
comes MOVABS, etc.). The lines 
with nothing but the word REM on 
them are used to separate the En¬ 
glish-language remarks from the seg¬ 
ments of the RPL program code. 

Listing 1 represents nothing more 
than a "subroutine library" in RPL; 
that is, the routines in this listing do 
nothing by themselves, but instead 
represent the seven basic, necessary 
functions discussed above. RPL al¬ 
lows you to set up a collection of rou¬ 
tines like this independently of what¬ 
ever programs you write to make use 
of them. Once compiled, these rou¬ 
tines remain available for your use 
until you take action to eliminate 
them. Thus, Listing 2 shows the RPL 
program which, using these routines, 
creates the plot in Fig. 1. 

Let's trace through the first few 
statements of Listing 2 to see how this 
works. The printer is initialized with 
-42 0 INITNEC &, which tells the 
printer to consider itself to be starting 
off at the (x,y) coordinate location 
(-42,0). The Spinwriter coordinate 
system uses units of 1/120th of an 
inch in the x, or horizontal, direction, 


and units of l/48th of an inch in the y, 
or vertical, direction. Thus, this first 
subroutine call sets the origin at 
42/120ths, or 7/20ths, of an inch from 
the left margin. 

Next, 0 0 MOVABS & moves the 
print head to the origin just defined. 
840 0 DRWABS & tells the printer to 
draw a line from where it is (the 
origin) to the point (840,0); this draws 
the seven-inch line that is the base¬ 
line of the histogram. Then 0 0 
MOVABS & is repeated, which 
brings us back to the origin, and then 
0 200 DRWABS & draws the y-axis 
(the solid vertical line on the left side 
of the graph). 

In a similar manner, lines 20 and 30 
of Listing 2 label the y-axis with the 
numbers 25 through 100 and draw 
the horizontal dotted lines. (Each dot 
is formed by moving the print head to 
where the dot is needed and then en¬ 
tering 0 0 DRWREL & to draw a 
"line" of zero length.) Lines 40 and 
50 of Listing 2 write the month names 
down below the x-axis. Note the use 
of the PRTTXT routine to output the 
actual text strings to the printer. Line 
60 uses this same routine to output 


1000 NEC SPINWRITER PLOTTING PACKAGE 

1010 FOR USE BY ANY V3.0 OR V4.0 PET OR CBM RUNNING RPL 
1020 TIMOTHY STRYKER 

1030 * 

1040 INITNEC: EXPECTS INITIAL-POSITION X AND Y COORDS ON STACK? 

1050 POPS THEM AND INITIALIZES PRINTER. 

1060 REM 

1070 INITNEC:: NECY 1 NECX 1 OPENPRTR & HARDCOPY SYS 
1080 PIXCTL PUSHST & PRINT RETURN 
1090 REM 

1100 MOVABS AND MOVREL: EXPECT X AND Y DESTINATION INFO ON STACK 
1110 (MOVABS EXPECTS ABSOLUTE DESTINATION COORDS; MOVREL EXPECTS 

1120 OFFSETS FROM CURRENT POSITION); BOTH ARE POPPED, AND PRINT 

1130 HEAD IS MOVED TO SPECIFIED LOCATION (NO LINE IS DRAWN). 

1140 REM 

1150 MOVABS:: NECY § - % NECX 8 - % MOVREL & RETURN 

1160 MOVREL:: # IF # NECY 8 + NECY 1 # 0 > IF 1 FOR RVSLF ESC 2 PRINT NEXT 

1170 THEN 0 % - 1 FOR LF 1 PRINT NEXT END 0 END . # IF # NECX 8 + NECX 1 

1180 # 0 > IF SPC THEN 0 % - BCKSPC END % 1 FOR # 1 PRINT NEXT END . RETURN 

1190 REM 

1200 DRWABS AND DRWREL: EXPECT X AND Y COORDINATE INFO ON STACK; 

1210 SIMILAR TO MOVABS AND MOVREL EXCEPT THAT A LINE IS DRAWN AS 

1220 THE PRINT HEAD MOVES TO THE SPECIFIED DESTINATION POSITION. 

1230 REM 

1240 DRWABS:: NECY 8 - % NECX 8 - % DRWREL & RETURN 

1250 DRWREL:: # NECY 8 + NECY 1 # 0 > IF 1 THEN NOT 1 + 0 END DIRY POKE * 

1260 DISTY 1 ; NECX 8 + NECX l ; 0 > IF 1 THEN % NOT 1 + % 0 END DIRX POKE 
1270 ; DISTX 1 ? ; ; > IF . # END # 2 / # 

1280 DRLOOP: BCKSPC DOT 2 PRINT DISTY 8 DISTX HR IF 4 A - # 0 < IF 3 ‘ + 
1290 DISTY 8 1 - DISTY 1 DIRY PEEK IF RVSLF ESC 2 THEN LF 1 END PRINT END 

1300 % 5 A - * 0 < IF 3 A + DISTX 8 1 - DISTX 1 DIRX PEEK IF SPC 

1310 THEN BCKSPC END 1 PRINT END % DRLOOP GOTO END . RETURN 

1320 REM 

1330 PRTTXT: EXPECTS A CHARACTER STRING ON THE STACK; POPS IT AND 
1340 PRINTS IT OUT STARTING AT THE CURRENT PRINT HEAD POSITION. 

1350 REM 

1360 PRTTXT:: NRMCTL PUSHST & PRINT # 12 * NECX 8 + NECX I PRINT 
1370 PIXCTL PUSHST & PRINT RETURN 
1380 REM 

1390 QUITNEC: CALL THIS ROUTINE WHEN ALL FINISHED WITH THE SPINWRITER. 
1400 REM 

1410 QUITNEC:: 13 1 PRINT NRMCTL PUSHST & PRINT CLOSEALL SYS RETURN 
1420 PIXCTL:(6,27,93,65,27,93,80) NRMCTL:(6,27,93,76,27,93,87) 

1430 OPENPRTR: 0 217 POKE 1279 211 I 4 210 POKE 65473 83+ SYS RETURN 
1440 HARDCOPY::(162,4,76)[654811 :SOFTCOPY::65484: :CLOSEALL:65511: 

1450 :LF:10: :RVSLF:57: :SPC:32: :BCKSPC:8: :ESC:27: :DOT:46: 

1460 NECX::## NECY::## DIRX:# DIRY:# DISTX:## DISTY:## 


Listing 1. RPL routines for creating Spinwriter graphics. 
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the histogram title. 

Finally, lines 70 and 80 generate 
the histogram bars themselves. The 
height of each bar is given by the cor¬ 
responding entry in ENERGYTBL. 
The whole process, once you know 
'RPL, is remarkably simple and 
straightforward. Imagine the difficul¬ 
ty of generating a graph like this us¬ 
ing assembly language! 

Another Example 

Another common business use of 
computer graphics is generation of 
pie charts such as that shown in Fig. 
2. Since RPL does not directly sup¬ 
port floating-point mathematics, you 
might suppose that it is difficult to 
generate circles, angles and so forth 
using RPL. Not so. Listing 3 shows 
the program which gave rise to the 
plot in Fig. 2. In order to derive the 
sines and cosines needed for circles 
and angles, you just make use of the 
fact that Basic and RPL programs can 
coexist in memory: Let Basic handle 
the generation of sine/cosine informa¬ 
tion, and use RPL for printer control. 

The REM in line 20 of Listing 3 acts 
as a separator between the Basic part 


Circle 308 on Reader Service card. 


of the program and the RPL part. The 
RPL compiler thus considers the 
Basic statements in line 10 to be, as 
far as it is concerned, a set of English- 
language remarks. By the same 
token, Basic never has to deal with 
the RPL part from line 30 on, because 
it never gets that far. When you enter 
the Run command from Basic, line 10 
simply pokes the values of the sines 
of the angles from 0 to 90 degrees into 
some scratchpad memory, starting at 
address 634, and then does a Go. (Go 
is a command that RPL adds to your 


SMITH TRUST PORTFOLIO, MARCH 1982 



normal Basic vocabulary, saying, in 
effect, go execute the current RPL 
program, whatever it may be.) 

Once the RPL part of the program 
begins executing, finding the sine of 
an angle between 0 and 90 degrees re¬ 
quires nothing more than adding the 
angle size to the number 634 and do¬ 
ing a peek to that location. To find 
sines and cosines of angles outside 
this range, use the fact that sin(x) = sin 
(360 + x), sin(x + 180) = -sin(x), 
sin(x) = sin(180-x) if 90<x<180, and 
that cos(x) = sin(90 + x). The COS and 
SIN routines in lines 500 and 510 of 
Listing 3 handle all of these transfor¬ 
mations, returning sines and cosines, 
scaled by a factor of 240, when given 
angles in units of degrees. 

The routine labelled PIECHART, 
starting on line 200 of Listing 3, is the 
main pie-chart generator routine. It 
expects to be passed the address of a 
table of the sort found in lines 100 
through 150, and it automatically 
generates the complete chart, includ¬ 
ing centering of legends and offset¬ 
ting the last "piece" of the pie. In line 
40 of Listing 3, the phrase PORT¬ 
FOLIO PIECHART & is all that's 
needed to call for the generation of 
the chart—the rest of the program 


10 -42 0 INITNEC & 0 0 MOVABS & 840 0 DRWABS & 0 0 MOVABS & 0 200 DRWABS & 
20 4 1 FOR -36 50 FN * 2 - MOVABS & 25 FN * STR$ 2 - IF 32 END 3 PRTTXT & 
30 0 50 FN * MOVABS & 105 1 FOR 8 0 MOVREL & 0 0 DRWREL & NEXT NEXT 

40 MONTHTBL 12 1 FOR 70 FN * 43 -8 MOVABS & # PUSHST & PRTTXT & 

50 # PEEK + 1 + NEXT . 124 -20 MOVABS & 

60 "PCT OF ENERGY USE ATTRIBUTABLE TO HEATING, BY MONTH" PRTTXT & 

70 20 0 MOVABS & ENERGYTBL 12 1 FOR 0 ; @ 2 * ; ; DRWREL & 36 0 DRWREL & 

80 0 % - DRWREL & 34 0 MOVREL & 2 + NEXT . QUITNEC & STOP 
100 MONTHTBL:I n JAN","FEB","MAR","APR","MAY","JUN"] 

110 ["JUL","AUG","SEP","OCT","NOV","DEC"] 

120 ENERGYTBL:[77,82,54,22,9,2,0,0,4,25,54,65] 

Listing 2. Program that uses RPL routines to plot Fig. 1. 


10 FORI=0TO90:POKE634+I,INT(SIN(1*3.141592654/180)*240+.5):NEXT:G0 
20 REM 

30 -450 0 INITNEC & -198 160 MOVABS & "SMITH TRUST PORTFOLIO, MARCH 1982" 
40 PRTTXT & PORTFOLIO PIECHART & QUITNEC & STOP 


100 PORTFOLIO: 

(12,"GENENTEC") 

110 

(25,"SPERRY-UNIVAC" 

120 

(15,"ROCKWELL") 

130 

(10,"TRW") 

140 

(18,"INTEL") 

150 

(20, "ISI") 


200 PIECHART: 0 0 MOVABS & 0 ANGXY & DRWABS &0SLICE&#0 DRWARC & 

210 ; PEEK 2 / ; + ANGXY & 10 / % 10 / % MOVABS & 0 NECX l 0 NECY I 

220 # ANGXY & DRWABS & ; PEEK ; + ; DRWARC & LSLICE & . . RETURN 

230 SLICE: ; PEEK ; + 100 < IF LSLICE: ? PEEK 2 / ; + ANGXY & 2 * 3 / 4 + 

240 % 2 * 3 / 18 - % MOVABS & ? PEEK STR$ 1 ■ IF 32 END 2 PRTTXT & 

250 "%" PRTTXT & ; 1 + PEEK 6 * -18 % -8 MOVREL & } 1 + PUSHST& PRTTXT & 

260 0 0 MOVABS & ; PEEK + # ANGXY & DRWABS & % 1 + # PEEK + 1 + % 

270 SLICE GOTO END RETURN 

300 DRWARC: # ANGXY & MOVABS & FOR FN ANGXY & DRWABS & NEXT RETURN 

400 ANGXY: 36 * 5 + 10 / # COS & 3 * 2 / % SIN & 3 * 5 / RETURN 

500 COS: 90 + SIN: 360 \ 0 ; 180 > IF . 180 - 1 END % # 90 > 

510 IF 180 % - END 634 + PEEK % IF 0 % - END RETURN 

Listing 3. Program in RPL that generates Fig. 2. 
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C-05.69$ 59$ 
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[•Fully Guaranteed! 

| EWorld’s Finest Media 
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“THROW AWAY 


MY BACK ISSUES?.. 



1) They think a complete edition of MICROCOM¬ 
PUTING will someday be very valuable. 

2) They think every single copy of MICROCOMPUT¬ 
ING already is very valuable. 

Well, we’re very proud of MICROCOMPUTING, and 
we think of it as one of the highest quality magazines 
around, but even we have a hard time believing the 
first reason. 

That leaves reason number 2) which makes us ask 
“What makes MICROCOMPUTING so valuable?” 
And the answer? 

Information. The kind of information that has appli¬ 
cation to today’s world. The kind of information that 
doesn’t outlive its usefulness. The kind of information 
our readers will want to refer to again and again— 
programs, applications, hardware reviews, software 
reviews, new product announcements, articles on lan¬ 
guage, education, business, utility, and so much more. 
MICROCOMPUTING is the all-encompassing 
monthly journal that takes you beyond the limits of 
your system manufacturer’s documentation into an en¬ 
tirely new and exciting world of microcomputing. Spe¬ 
cial emphasis is placed on the Apple, Atari, Commo¬ 
dore, Heath, and IBM systems. 

But whatever your system, you’ll find the information 
contained in MICROCOMPUTING to be invaluable 
from the day you receive your first copy until the day 
microcomputers disappear from the face of the earth 
. . . and the Moon, and Mars, and Venus, and. . . well, 
until a long time from now. 


According to a recent survey, 92% of MICROCOMPUTING’S readers keep their back issues. 

Why is that? consider the wealth of information you receive in 

We can think of two possibilities. return. And who knows. . .maybe reason 1) is true 

after all. 

To receive your 12 monthly issues of MICROCOM¬ 
PUTING, simply fill in the attached reply card or the 
coupon below (a photocopy is acceptable) and send it 
to MICROCOMPUTING, Subscription Department, 
PO Box 997, Farmingdale NY 11737. 

Or call toll free 1-800-258-5473. ^/C/? 0r -.. 

, CO/W ^r/A/ G 


r 


Yes, I want to start my own 
collection of 
MICROCOMPUTING 

□ check enclosed for 12 issues J 
of Microcomputing for 
only $24.97 

Bill □ ME □ VISA □ MC □ AMEX 



Card# 


_Exp. Date. 


Signature 
Name_ 


Address. 
City 


.State 


-Zip 


Canada and Mexico $27.97, one year only, US funds. Foreign $44.97, one year only. * 
US funds drawn on a US bank. Please allow 6-8 weeks deliver)’. 

Box 997 • Farmingdale, NY 11737 


Start your own collection of MICROCOMPUTING. 
Get one year’s subscription for only $24.97. That’s less 
than 7tf a day. That’s not much to invest when you 
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EXPOTEK 

2723 W. Windrose • Suite 3 
Phoenix, Arizona 85029 

1 - 800 - 528-8960 


GUARANTEED 
LOW PRICES 

APPLE CARDS 

16K RAM - $99 Z80 CARD — $279 

Videx Card — $249 Smart Term — $179 
32K Atari Card — $99.50 Clock CARD — $229 

ALTOS 

5-15D — $2290 5-5D — $4399 

ANADEX 

9500A - $1290 9501A - $1290 

ATARI 

400-16K - $289 800-16K - $659 

410 —$79 810-$435 

825—$569 850 —$149 

CITOM 

F-10P — $1380 F-10S — $1525 

Prowriter 

8510AP - $489 8510ACD — $610 

DATASOUTH 

DS120 - $595 DS180- $1259 

DIABLO 

630RO — $1945 620 — $1295 

EPSON 

MX80FT - $515 MX80 — $439 

MX 100 — $699 Graphic Rom - $45 

HAZELTINE 

1500 - $995 ESPRIT — $515 

MICRO SCI A2 

$350 — Apple Drive/Card — $400 

MODEMS 

HAYS — MICROMODEM — $290 
HAYS — SMARTMODEM — $229 
Penril - 300/1200 (212A) - $695 

MONITORS 

BMC Green — $95 Color RGB — $550 
Amdek 3000 — $159 Color — $380 
Sanyo-Green — $225 Color — $335 

NORTHSTAR 

Advantage — $2795 Horizon 64QD — $2795 • 

NEC 

8023 - $489 7710 — $2350 

MPI 

88G — $550 99G — $650 

SOROC 

120 —$659 135 —$689 

TELEVIDEO 

910 —$569 925 —$730 
920 —$735 950 —$915 

Tl 

810 —$1240 820 —$1795 

ZENITH 

Z19 — $699 Z89 — $2129 

OKIDATA 

M80 — $320 M83A — $699 

M82A — $425 

M84P — $1059 M84S — $1225 

SOFTWARE 

All Major Brands — $CALL 

DISKETTES/BOXES 

Elephant — $20 Scotch — $25 Dysan — $35 

All Prices Subject To Change 


Customer Service 
602 - 863-0759 


Graphics applications are 
not limited to business. 


mainline in lines 30 and 40 merely 
initializes the printer, prints out the 
pie chart title and calls QUITNEC 
when done. 

This example brings out a couple of 
points of interest in connection with 
the use of the Spinwriter for graphics. 
Note the decreasing resolution in 
the perimeter of the pie toward the 
top and bottom of the circle, and the 


contrast between the line separating 
the Rockwell slice for the TRW slice 
and the others. Because the vertical 
unit of distance in the Spinwriter is so 
much greater than the horizontal 
unit, lines with small nonzero slopes 
will have a distinctly grainy quality 
to them. 

You should also take this differ¬ 
ence between the horizontal and ver¬ 
tical units of distance into account if 
you want an aspect ratio of 1:1 be¬ 
tween the vertical and horizontal 
axes, as is the case here. (If you didn't 
allow for this, the pie chart would 
come out elliptical.) The ratio of 


COST PER KILOWATT-HOUR OF ELECTRICITY 
IN PROJECTED BRANCH-OFFICE CITIES WORLDWIDE 


LOS ANGELES 


MEXICO CITY 



DUSSELDORFB 5C 


Another sample graphic generated by the Spinwriter. 


10 -450 0 INITNEC & 7 0 FOR 25 FN * 412 - # 0 MOVABS & 

20 10 FN * 5 + 0 ; HLFWAY & DRWREL & MIRRORX & ; 0 % - 0 DRWABS & 

30 0 % 0 % - HLFWAY & DRWREL & MIRRORX & 0 DRWABS & NEXT -212 0 MOVABS & 
40 0 -85 DRWABS & 212 0 DRWABS & 0 85 DRWABS & -212 0 DRWABS & 

50 16 9 FOR 25 FN * 412 - # 0 MOVABS & 10 FN * 5 + 0 ; ; ; HLFWAY & 

60 MOVREL & DRWABS & ? 0 % - 0 HLFWAY & DRWREL & MIRRORY & 0 % 0 % - 

70 DRWABS & 0 HLFWAY & DRWREL & NEXT -126 -23 MOVABS & 

80 CAPITALR PRTLET & CAPITALP PRTLET & CAPITALL PRTLET & QUITNEC & STOP 

100 HLFWAY: NECY @ - 2 / % NECX § - 2 / % RETURN 

110 MIRRORX: 0 NECX @ - NECY 0 MOVABS & RETURN 

130 MIRRORY: NECX 0 0 NECY 0 - MOVABS & RETURN 

400 PRTLET: # 1 + % PEEK 1 FOR GETCOORDS & MOVREL & 5 + # 1 - PEEK 1 

410 FOR GETCOORDS & DRWREL & 4 + NEXT NEXT GETCOORDS & MOVREL & . RETURN 

450 GETCOORDS: # @ SCALEX * ; 2 + 0 SCALEY * RETURN 
460 :SCALEX:3: :SCALEY:1: 

500 CAPITALR:(2) 

510 [0,0] (11)[0,45,17,0,8,-8,0,-9,-8,-8,8,-20,-6,0,-8,20,-6,0,0,-20,-5,0J 
520 [5,25] (6)[0,15,10,0,5,-5,0,-5,-5,-5,-10,0] 125,-25] 

550 CAPITALP:(2) 

560 10,0] (8)[0,45,17,0,8,-8,0,-9,-8,-8,-12,0,0,-20,-5,0] 

570 [5,25] (6) 10,15,10,0,5,-5,0,-5,-5,-5,-10,0J [25,-25] 

600 CAPITALL:(1) 

610 10,0] (6)10,45,5,0,0,-40,20,0,0,-5,-25,0] [30,0] 

Listing 4. The recreational program. 
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l/48th to 1/120th is the same as a ra¬ 
tio of 5 to 2: thus, in order to generate 
true squares, circles, etc., the hori¬ 
zontal coordinates used must be a fac¬ 
tor of 5/2 what they would otherwise 
be if the horizontal and vertical units 
of the Spinwriter were equal. 

Not Just Business 

Naturally the graphics applications 
of the NEC Spinwriter are not limited 
to business purposes. Computer¬ 
generated art and big-letter sign mak¬ 
ing are two recreational application 



areas that come quickly to mind. Fig. 
3 shows the output of the program in 
Listing 4, just to give you a taste of the 
possibilities. With some additional 
effort, you could probably develop 
arbitrarily complex 3-D perspective 
projections, contour maps, automatic 
software flowcharting utilities and 
what-have-you, all using these same 
basic graphical-output routines. You 
could easily generate color plots by 
using ribbons of various colors, hav¬ 
ing your program pause at appropri¬ 
ate points to allow you to change rib¬ 
bons from one color to the next. 

The NEC Spinwriter is a truly so¬ 


phisticated output device. I hope I've 
given you some idea of its capabili¬ 
ties, and that I've inspired you to 
learn more. If you have a Spinwriter 
but cannot use RPL because you 
don't have a Commodore computer, 
you can find technical details on the 
byte sequences required in Section 4 
and Appendix D of the manual sup¬ 
plied with your printer. If you have 
both a Spinwriter and a Commodore 
computer, you are surely fortunate... 
feel free to write me for further infor¬ 
mation regarding the availability of 
RPL and more advanced Spinwriter- 
control software. ■ 


10 REM BASIC PROGRAM TO GENERATE A l"Xl" SQUARE ON THE SPINWRITER 
20 REM INITIALIZE PRINTER 

30 OPEN 4,4 : FOR I * 1 TO 6 : READ X : PR1NT44,CHR$(X); : NEXT 

40 DATA 27,93,65,27,93,80 

50 REM MOVE AWAY FROM LEFT MARGIN 

60 FOR I = 1 TO 240 : PRINTI4,CHR$(32)? : NEXT 

70 REM DRAW LEFT SIDE OF SQUARE GOING UP 

80 FOR I = 1 TO 48 : PRINT14,CHR$(46);CHR$(27);CHR$(57) ;CHR$(8); : NEXT 

90 REM DRAW TOP SIDE OF SQUARE GOING RIGHT 

100 FOR I = 1 TO 120 : PRINT#4,CHR$(46)j s NEXT 

110 REM DRAW RIGHT SIDE OF SQUARE GOING DOWN 

120 FOR I = 1 TO 48 : PRINT#4,CHR$(46);CHR$(10);CHR$(8)? s NEXT 
130 REM DRAW BOTTOM SIDE OF SQUARE GOING LEFT 

140 FOR I = 1 TO 120 : PRINT#4,CHR$(46);CHR$(8);CHR$(8); s NEXT 

150 REM RETURN PRINTER TO NORMAL AND CLOSE DEVICE 

160 FOR I = 1 TO 7 : READ X : PRINT#4,CHR$(X); : NEXT : CLOSE 4 

170 DATA 13,27,93,76,27,93,87 

180 END 


This Basic program for the Commodore computer draws a simple square box. It illustrates the com¬ 
plexity involved in implementing Spinwriter graphics in Basic. 


Circle 318 on Reader Service card. 


Circle 162 on Reader Service card. 



CAN’T MAKE ENDS MEET? 


We couldn’t either. At least, not until 1978 when we 
began connecting RS-232 devices to IEEE-488 
computers with our family of serial interfaces. Three 
units available for use with Commodore’s PET/CBM, 
the HP-85, Osborne-1 and others, plus our auto- 
answer/auto-dial 103 Modem, automatic calling unit 
(Operator), and data communications software. All with 
cabinet, one-year warranty, documentation. Priced 
from $129-389. Details from George Masters: 


*TNW 


CORPORATION 


SENECA ELECTRONICS 

SUPER DISCOUNTS TRS-80® AND OTHERS 



TRS-80™ 16K MODEL III $810.00 
TRS-80™ 64K MODEL II $2995.00 
ATARI™ 800 W/16K $650.00 
VIC-20™ HOME COMPUTER $245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURES WARRANTY!! 


TRS-80® 

BELL & HOWELL™ (APPLE) 
ATARI™ 

VIC COMMODORE™ 
and OTHERS... 


COMPUTER FURNITURE, PRINTERS, PERIPHERALS, YOU NAME 
IT, WE GOT IT, AT THE PRICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS. MONEY ORDERS. VISA & MASTERCARD. 
SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS. 


V. 


Dept. S., 3444 Hancock St., San Diego, CA 92110 
(714) 296-2115 • TWX 910-335-1194 
VISA/MasterCard • Dealer Inquiries Welcome 


y 


SENECA ELECTRONICS 
RD #1, HARMONY, PA 16037 
(412) 452-5654 
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Super Problem-Solver 

For those of you who haven't taken the plunge yet, here's an 
introductory look at VisiCalc, a versatile business tool. 

By G. Michael Vose 
Microcomputing Technical Editor 


V isiCalc is a name that has come to 
symbolize the power of micro¬ 
computers. It is a software tool so 
good that our industry can claim that 
this product's availability for a specif¬ 


ic computer may be crucial to that 
computer's acceptance. The number 
of imitations—the Supercalcs, Easy 
Calcs, Versacalcs, etc.—testify to the 
popularity and versatility of the con¬ 


ceptual tool known as the electronic 
spreadsheet. 

The reason for this is simple: Visi¬ 
Calc provides solutions. If you can de¬ 
fine a problem numerically, you can 
use VisiCalc to solve it. 

The uses of VisiCalc in business are 
legion. From its highly touted ability 
to perform "what-if" analysis to the 
simple task of record keeping, Visi¬ 
Calc is as versatile as a high-level pro¬ 
gramming language like Basic, but far 
less difficult to master. 

What Is a Spreadsheet? 

In accounting and finance, the use 
of a spreadsheet is analogous to a car¬ 
penter's use of a hammer. It is a fun¬ 
damental tool for managing numbers 
—lots of numbers. 

Ironically, there is no formal defini¬ 
tion of spreadsheet. An accounting 
textbook, two unabridged dictionaries 
and a regular dictionary I consulted 
failed to list the term. If you go into a 
stationery store and ask for spread¬ 
sheets, the clerk will ask you if you 
mean a "columnar pad." Neverthe¬ 
less, accountants use the term spread¬ 
sheet regularly. 

A spreadsheet is composed of hori¬ 
zontal rows and vertical columns. The 
intersection of any row or column can 
be precisely defined by a pair of coor¬ 
dinates (conceptually, a mathemati¬ 
cian would call a spreadsheet a "ma¬ 
trix"). For example, the intersection of 
row 10 and column C is defined as 
CIO on the spreadsheet. 

To make the spreadsheet usable, it 
is a simple matter to draw the rows 
and columns so that each intersection 


VisiCalc Availability 


IBM PC 

Apple 

Atari 

Zen/Heath 

N. Star 

VisiCalc 

219.00 

VisiCalc 

219.00 

VisiCalc 

200.00 

SuperCalc 

269.00 

Supercalc 

269.00 

SuperCalc 

269.00 

SuperCalc 

269.00 


CalcStar 

259.00 

CalcStar 

259.00 

MagiCalc 

269.00 

CalcStar 

175.00 


MagiCalc 

269.00 

MagiCalc 

269.00 


Table 1. Available spreadsheet software. 


Example 1. Retail markup template. 



<<< 

Retail Pricing >>> 




Cost Per 

Desired 

Selling 

Widgets 


Unit 

Prof % 

Price 

Widget 

1 

23.00 

12 

26.14 

Widget 

2 

56.00 

15 

65.88 

Widget 

3 

99.00 

18 

120.73 

Widget 

4 

122.30 

13 

149.15 

Widget 

5 

12.50 

18 

15.24 

Widget 

6 

13.33 

25 

17.77 

Average 

Markup 

_ 

16.83 
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Peripherals 
Unlimited.. 


FANTASTIC PRICES! 

OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US #1. 


Microsoft Z-80 Softcard 

$214 

Microsoft RAMCARD 

$129 

Z-90-64K DO 

$2588 

Z-19Terminal 

$777 

Z-121 Monitor 12 " 

$149 


NEC PRINTERS 


7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 


CALL 

CALL 

CALL 


NEC DOTMATRIX 

PC-8023 $474 

Call for prices on ribbons, etc. 


ATARI COMPUTERS 


Atari 80016K 

$649 

Atari 400 

$318 

Atari Interface Module 

$174 

Atari 810 Single Disk 

$444 

Atari 830 Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star Raiders 

$34 

16K Mem. Exp. for Atari 

$74 

32K Mem. Exp. for Atari 

$114 


MORE PRINTERS 


Anadex 9500/9501 

$1295 

Anadex DP-9000 

$1049 

Okidata Microline 82A 

CALL 

Okidata Microline 83A 

CALL 

Okidata Microline 84 

CALL 

Tractor (OKI80 + 82 only) 

$60 

Diablo 630 

$2044 


MONITORS 


Sanyo 12" GRN Phosphor 

$266 

Sanyo 12" Black + White 

$239 

Amdek 12" 300GRN Phosphor 

$149 

Amdek 12" Color 1 

$319 

Amdek Color II 

$779 

NEC 12" GRN Phosphor 

$149 

NEC 12" Color 

$344 


EPSON PRINTERS 


MX-80 w/Graphics 

CALL 

MX-80 FT (Friction + Tractor) 

CALL 

MX-100 (15" Carriage) 

CALL 

Call for prices on 


Ribbons, Cables and Interfaces 


NEC-PC 8000 


Series Microcomputer 


PC-8001 A Computer w/32K 

$888 

PC-8012Aw/32K + Exp. Slots 

$588 

PC-8031 A Dual Mini Disk 

$888 

PC-8032A Add-on Mini Disk 

$777 

Call for Software Prices 



FOR THE LOWEST 
PRICE CALL 

TOLL FREE 

1 - 800 - 343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship¬ 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per¬ 
sonal checks require 2 weeks 
clearance. Manufacturer’s warranty 
included on all equipment. Prices sub¬ 
ject to revision. C.O.D.’s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7400 

62 N. Main St.* Natick, MA01760 


Circle 19 on Reader Service card. 
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Z-80 

SINGLE BOARD 
COMPUTER 
$49.95 



The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Microprocessor: will run 
8080/8085 and Z-80 programs. 
72-Parallel I/O lines; three 8255s 
-Keyboard controller: 8279 
12K-EPROM: three sockets for 
2708, 2716, 2732 
2K-RAM: 2114s 
8-Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 

2-Serial I/O ports; one Z-80 SIO 
chip. One port has an RS-232 
interface and connector. 
1-High speed arithmetic 
processor: AMD 9511 
All the I/O chips are memory 
mapped AND I/O mapped. A bus 
expansion connector is provided. 
Can be operated on 5 volts only. 

All this on one board less than 
nine inches on a side 

Only three LSI chips (Z-80, 8255, 
and EPROM) plus support gates 
and buffers are required for a 
working controller. 

BARE BOARD $49.95 
With documentation. 

MINIMUM KIT. Includes bare board 
with documentation, one each Z-80, 
8255, 2716, four 2114 s, 4Mhz crystal, 
and support gates and buffers, all 
socketed. $119.95 

MONITOR PROGRAM allows a CRT or 
TTY to control the MASTER CON¬ 
TROLLER. This program requires the 
minimum kit and the serial parts kit. A 
programmed 2716 and listing is 
supplied with the monitor. $29.95. 
Listing Only $19.95 

SERIAL PARTS. Includes 8253, Z-80 
SIO, 1488, 1489, sockets, and DB-25 
connector $49.95 

POWER SUPPLY. 5V2A, -5Vy 4 A, 
+12Vy 4 A, -12V%A. $44.95 

ASSEMBLED and TESTED fully 
populated with monitor program 
less 9511. $399.00 

USA & CANADA include $3.50 postage 
and handling. We ship World Wide 
please include 15% for shipping. 

R.W. ELECTRONICS 

3165 North Clybourn—M 
Chicago, IL 60618 
(312) 248-2480 


GOLDCOST 


Today's Date: June 18, 1982 




Today's Price $ 
(against base of $ 
Difference: $ 

420.00 <= 
400.00) 
20.00 


Change this 

number ONLY 111 



Item 

« 

Weight 

Factor 

Surchrg 

Factor 

Base 

Price 

Surchg. 

Ad jstmnt. 

Adjust. 

Price 

W435 

14KT 

14KT 

Gold 

Watch 

12 

.035 

300 

8.40 

308.40 

W435 

10KT 

10KT 

Gold 

Watch 

10 

.025 

250 

5.00 

255.00 

W435 

18KT 

18KT 

Gold 

Watch 

14 

.045 

350 

12.60 

362.60 


Example 2. Template used to reprice jewelry. 


is a small box. The boxes can hold 
numbers or words (words are used to 
label rows and columns). The indi¬ 
vidual rows and/or columns can be 
summed or averaged. The contents of 
one spreadsheet location can be the 
product of the contents of several oth¬ 
ers. The possible combinations are 
virtually limitless. 

In business parlance, a spreadsheet 
is often called a ledger. A ledger is 
used primarily to record transactions 
—the purchase of goods and their re¬ 
sale to the buying public—and the 
overall record of a business's activity 
is its general ledger. Other specific 
ledgers would record debits and cred¬ 
its for the different activities that 
make up the business. 

Accountants use two particular 
kinds of spreadsheets for almost every 
business—the balance sheet and the 
income statement. A balance sheet 
shows how the business stands at a 
given instant in time while the income 
statement details the path travelled 
between balance sheets. 

The Electronic Spreadsheet 

VisiCalc and its clones have come to 
be known as electronic spreadsheets. 
Their use requires a microcomputer 
and this makes them superior to stan¬ 
dard paper spreadsheets in a variety 
of ways. First, they take up virtually 
no physical space. Dozens of spread¬ 
sheets, known in VisiCalc parlance as 
templates, can be stored on a 5^-inch 
floppy disk. Second, and most impor¬ 
tant, an electronic spreadsheet is easi¬ 
ly modified—change a data field and 
the result field automatically recalcu¬ 
lates, with just a few keystrokes. 

VisiCalc is easier to master than a 
formal computer programming lan¬ 
guage because it provides a blank 
form in which a user simply fills in 
the blanks. The user need only be 
concerned with his data—data that he 
is familiar and comfortable with. He 


places this data onto the spreadsheet, 
places formulas or special functions, 
such as summation, into certain grid 
locations and receives a result. He 
can then change a data item and see 
how this change affects the result. 

Movement around the spread¬ 
sheet, which on most eight-bit micro¬ 
computers will be 255 rows by 63 col¬ 
umns, is controlled by four cursor 
control keys. These four keys permit 
up, down, right and left movement. 
The computer's display screen serves 
as a window that can depict 12 rows 
and 7 columns of a spreadsheet at 
a time. 

Once a spreadsheet is created, it 
can be printed out or saved onto a 
floppy disk to be retrieved and modi¬ 
fied at a later date. In this way, im¬ 
portant information can easily be 
stored with duplicate disks kept in 
different locations for safekeeping. 

VisiCalc in Business 

In the following paragraphs, I'll ex¬ 
plain three specific VisiCalc tem¬ 
plates that might be used in a busi¬ 
ness. There are, however, literally 
hundreds of uses for a spreadsheet in 
a business. For example, as a maga¬ 
zine publishing house, Wayne 
Green, Inc., uses VisiCalc to track ar¬ 
ticles, figure average article cost, fig¬ 
ure editorial cost versus production 
costs, break down mailing costs, ana¬ 
lyze sales, figure editorial to advertis¬ 
ing ratios, analyze circulation figures 
and figure batting averages for the 
company softball team. 

Batting averages don't matter in a 
retail store, but establishing the 
markup for the products to be sold is 
a major factor in producing a profit. 
Example 1 shows a VisiCalc template 
to figure retail cost, based on profit 
needed and wholesale cost. To find 
out how much to charge for a widget, 
simply type in its wholesale cost and 
the amount of profit needed on the 


40 Microcomputing, October 1982 













Circle 74 on Reader Service card. 


sale of each widget. This template 
will calculate and display the re¬ 
quired retail price. As the wholesale 
cost of widgets changes, you can 
change your retail cost to maintain 
your desired profit margin. 

This template does nothing magic. 
It simply performs the math you 
would've used a calculator to do. 
What makes this template useful is 
that it does the calculations for you 
and displays the results in an easily 
read format. You can print out 
today's prices, hand them to a clerk 
and save the template using a disk 
filename coded to correspond to the 
current date. Over time, you can ac¬ 
cumulate data on your prices that 
you can analyze at your leisure. 

Example 2 (courtesy of Wing Asso¬ 
ciates, Box 161, Peterborough, NH) 
shows a similar template used to re¬ 
price jewelry pieces based on the cur¬ 
rent price of gold. The only number 
that you will change is the current 
price, indicated by the large arrow. 
Based on this number, the appropri¬ 
ate price for 14 karat, lOkt and 18kt 
gold pieces is shown by the bottom 
rows of numbers. 

In order to visualize how this tem¬ 
plate works, look at Example 3. Here 
the price has been changed from 
$420.00 to $500.00. Note the corre¬ 
sponding changes, automatically 
calculated by VisiCalc, in the col¬ 
umns marked Surcharge Adjust¬ 
ment and Adjusted Price. 

Once again, there is nothing dra¬ 
matic about this simple template; 
nevertheless, it can more easily en¬ 
sure that a jeweler makes a profit sell¬ 
ing items containing gold. 


umns containing the hours worked; 
Tax Tables are the portion of the 
template used by the @LOOKUP 
function—this portion of the template 
would not normally be printed out. 

To use this template, you simply 
type in the hours worked by each em¬ 
ployee. The program calculates the 
gross and net check amounts along 
with all withholding information, 
which you print out and use to write 
your paychecks. Save the printout for 
your permanent records. 

This template can be easily modi¬ 
fied to keep track of yearly and quar¬ 
terly totals of the individual payroll 
categories. At each pay period, the 
template is loaded from disk, the cur¬ 
rent hours are added, and the quar- 
ter-to-date and year-to-date totals are 
automatically updated. This new 
template is then saved on disk to be 
used again at the next pay period. 

There are a variety of VisiCalc utili¬ 
ties that make it easier to accumulate 
or carry over data. One such pro¬ 
gram, called the Consolidator (Ome¬ 
ga Software), lets you merge succes¬ 
sive VisiCalc files on the same tem¬ 
plate. Utilities are available to graph 
and plot VisiCalc data, to use special 
printers, provide more memory for 
larger templates, and to increase 
screen widths to 80-column display. 

Why VisiCalc? 

These examples show the versa¬ 
tility and simplicity of VisiCalc. Nev¬ 
ertheless, it can be argued that a 
business program written in Basic or 
Pascal provides higher-quality re¬ 
sults. A payroll program, for exam¬ 
ple, can calculate payrolls and print 


Getting More Complex 

Example 4 shows a much more so¬ 
phisticated VisiCalc application. This 
template is an automatic payroll cal¬ 
culator (based on a model in the book 
VisiCalc Home and Office Compan¬ 
ion) that takes regular and overtime 
hours, computes a wage and then 
subtracts all necessary taxes for each 
employee. In order to subtract taxes, 
this template makes use of the Visi¬ 
Calc function ©LOOKUP. This func¬ 
tion lets VisiCalc use a table of infor¬ 
mation as a reference for looking up 
specific data. 

The payroll template is broken into 
three parts: Employee Records con¬ 
tains the vital information about each 
employee—name, hourly rate, mari¬ 
tal status, number of exemptions; Pay¬ 
roll Register is the output portion of 
the template, except for the two col¬ 


Circle 172 on Reader Service card. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and GO.D.’s 
accepted 



WSA_ 

PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401 In Cal. call 
(800)592-5935 or 
(805)543-1037 


EPROM 

PROGRAMMER 

$99.95 



PROGRAMS: 2708, 2716, 2732, 
2764, and BEYOND 

DUAL programming voltage 
switch 

PROGRAMMING in progress 
LED 

PROGRAM voltage safety 
switch 

COMPLETE software listing 
for use with MASTER 
CONTROLLER BOARD type 
interface 

PROGRAMS and verifies, 
single and multibyte 

EPROM can be examined and 
transferred to RAM 

“TEXTOOL” socket 

CAN be used in any system 
with two output ports 

COMPLETE KIT with Textool 
socket and software listing 

for $99.95 

2Kx8 6116 RAM or eq. $14.95 
26PIN ribbon cable 3 ft $9.95 
Extra Idenity Modules $4.95 

EPROM PROGRAMMER KIT 
plus MASTER CONTROLLER 
KIT with Monitor program and 
Serial parts including 26 pin 
cable $309.95 

Power Supply, 5V2A, -5Vy 4 A, 
+12Vy 4 A, -12V%A, 18VAC, 

$44.94 

USA & CANADA include 
$3.50 postage and handling. 
We ship World Wide 
please include 15% for shipping. 
R.W. ELECTRONICS 
3165 North Clybourn—M 
Chicago, IL 60618 
(312) 248-2480 
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DISK DRIVE 
POWER 
SUPPLIES 


DUAL P/S.$59.95 

DUAL P/S W/CASE . . . 74.95 

SINGLE P/S .34.95 

SINGLE W/CASE _44.95 

Cases finished in black 
wrinkle. Other color options 
are available,.. add $2.00 
Specify color when ordering 
Tan. .Blue. .Green. .Silver.. 


POWER SUPPLY 
KITS 


DUAL W/CASE.54.95 

SINGLE W/CASE .... 34.95 
Features: 

Simple Instructions 
Assembles in 2 hours 
Color Options for case 


DISK DRIVES 


BASF 6106, 40 TK, DD 
12 MS T-T, & SS. 

Fully reconditioned to 
new unit performance. 
Compatible with TRS-80*, 
MOD-1, III & Color 
plus Heath computers. 


BARE DRIVE.124.95 

2DRIVE CABLE.21.00 

4 DRIVE CABLE.32.00 

TECH MANUAL.10.00 


All drives and factory 
assembled power supplies 
are guaranteed in writing 
for a period of 120 days. 


BASF DRIVE 
REPAIR 
S3S.OO PLUS 
PARTS 
90 DAY 
GUARANTEE 


Terms: 

For VISAjMC add 3% 

COD, M.O., Cashier's Check 
& M.0. 

Send To: C.P.R. 

P. 0. BOX 834 
OAK HARBOR, WA 98277 
or call our order number 
(206)679-4797 
All shipping UPS Ground 
West of M0. add 4.00 
East of M0. add 8.00 
Wash. Res. add 6% sales tax 


out the paychecks. So why use Visi- 
Calc if professionally prepared soft¬ 
ware can do a given job better? 

For the small business, the intrinsic 
limitations of VisiCalc may be more 
than offset by the lower cost. Most 
implementations of VisiCalc and its 
clones cost from $99 to $299 (see Ta¬ 
ble 1) and are available for most mi¬ 
crocomputers. Professional business 
software can cost from $100 to $1500 
per package. 

Professional business software, be¬ 
ing generic in nature, is hard to cus¬ 
tomize for a specific business. The 
electronic spreadsheet programs, 
however, are easily tailored to specif¬ 
ic applications. 

One of the less recognized features 
of recent versions of VisiCalc is the 


ability to store template data in DIF 
(data interchange format) files. These 
files arrange the data in a standard 
sequential data file that can then 
be accessed by programs other than 
VisiCalc. This makes it possible to 
use the same data for several different 
applications. 

Starting Small 

The bottom line on the electronic 
spreadsheets simply may be that they 
are an excellent way to begin to un¬ 
derstand the power of microcomput¬ 
ers. The simplicity of the genre may 
help cure newcomers to computers of 
their natural fear of the machine. 

The 'Calcs may even allow peo¬ 
ple to enjoy working with num¬ 
bers again! ■ 




Today's Date: June 

18, 1982 

can na s 



nntnKo r OUT V 




Today's Price $ 
(against base of $ 
Difference: $ 

D V \0 • 10 10 \ 

400.00) 

100.00 


Change this 

nUlHDci UNbI 



Item 

t 

Weight 

Factor 

Surchrg 

Factor 

Base 

Price 

Surchg. 

Adjstmnt. 

Adjust. 

Price 

W435 

14KT 

I4KT 

Gold 

Watch 

12 

.035 

300 

42.00 

342.00 

W435 

10KT 

10KT 

Gold 

Watch 

10 

.025 

250 

25.00 

275.00 

W435 

18KT 

18KT 

Gold 

watch 

14 

.045 

350 

63.00 

413.00 


Example 3. This template reflects a change in the price of gold. 


{{«< Mini -Payroll Worksheet »> 
Employee Records 


PICA Rate 6.1 


Name of Employee 
Davis, David 
Bombay, Jules 
Huston, Arthur 
Maloney, Eric 


Rate 

5.00 

10.00 

15.00 

7.50 


Single Married Exemps 


Payroll Register 

Employee Reg Hrs OT Hrs Tot Hrs Pwt PICA 
Davis, David 5.00 0.00 5.00 0.00 1.53 
Bombay, Jules 40.00 6.00 46.00 85.99 29.89 
Huston, Arthur 40.00 0.00 40.00 121.38 36.60 
Maloney, Eric 40.00 9.00 49.00 86.00 24.48 


State 

0.14 

11.29 

14.04 

9.55 


Gross 

25.00 

490.00 

600.00 

401.25 


Net 

23.33 

362.83 

427.98 

281.22 


TotalB 


125.00 15.00 140.00 293.37 92.49 35.02 1516.25 1095.36 


Tax Tables Value Per Exemptn 1000.00 


Single 

Range Subtract 
0.00 0.00 
1420.00 1420.00 

3300.00 3300.00 

6800.00 6800.00 
10200.00 10200.00 
14200.00 14200.00 
17200.00 17200.00 
22500.00 22500.00 


Married 
0.00 0.00 
2400.00 2400.00 

6600.00 6600.00 
10900.00 10900.00 
15000.00 15000.00 
19200.00 19200.00 
23600.00 23600.00 
28900.00 28900.00 


Percent 

0.00 

0.15 

0.18 

0.21 

0.26 

0.30 

0.34 

0.39 


0.00 

0.15 

0.18 

0.21 

0.24 

0.28 

0.32 

0.37 


Add 

0.00 

0.00 

282.00 

912.00 

1626.00 

2666.00 

3566.00 

5368.00 


0.00 

0.00 

630.00 

1404.00 

2265.00 

3273.00 

4505.00 

6201.00 


State Tax 
Exem Val 
Rate 


Annual 
Less Ex start Amt 
309.00 0.00 

23480.00 22300.00 
29200.00 22500.00 
19865.00 17200.00 


PWT Work Area Single 

Diff Percent Tax on t 

300.00 0.00 0.00 

9b8.00 0.39 382.20 

6700.00 0.39 2613.00 

2665.00 0.34 906.10 


Tot Tax 
0.00 
5750.20 
7981.00 
4472.10 


PWT Work Area 


Start AMT 
0.00 
19200.00 
28900.00 
19200.00 


Diff 

300.00 

4280.00 

300.00 

665.00 


arried Pinal 

Percent Tax on * Tot Tax Tax Calc 
0.00 0.00 0.00 0.00 
0.28 1198.40 4471.40 4471.40 

0.37 111.00 6312.00 6312.00 

0.28 186.20 3459.20 4472.10 
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W e created SCREEN 
MASTER™ for 
purely selfish motives. Basi¬ 
cally, we wanted to make our 
job easier and faster. 

After many man-years 
of effort, our systems re¬ 
searchers—collaborating with 
our application developers— 
created a Screen Management 
System with unprecedented 
data entry and display capabil¬ 
ities. 

Our application people 
were understandably posses¬ 
sive about SCREEN MASTER. 

But it worked so incredibly 
well we couldn’t justify keep¬ 
ing it to ourselves. So we 
decided to make it available 
to programmers everywhere. 

SCREEN MASTER 
interfaces with all the popular 
programming languages 
(COBOL, PL/1, PASCAL, 

BASIC, C, 

FORTRAN). 

It also interfaces 
with our state-of- 
the-art Data Base 
Management System, 

MDBS III. 

That means that an 
application developer can at last end the 
productivity bottleneck caused by other 
screen handling approaches. 

SCREEN MASTER allows one-time 
definition of frames which may be used 
in any number of window definitions. 
Once defined, a window may be used in 
any number of screens. And once a 
screen's defined, it may be used in any 
number of programs. 

SCREEN MASTER provides 
dictionary-driven control over color, 
intensity, blinking, prompting, editing, 
validating, positioning of screen ele¬ 
ments, etc. During data entry, SCREEN 


to be independent of terminal 
type. You don’t need to re¬ 
compile just to use a different 
terminal. 

For more information, 
fill in the coupon or contact 
your local ISE office. 

Developed by: 

Micro Data Base 
Systems, creators 
of SCREEN 
MASTER, MDBS, 
and other fine 
software products, is one of 
the world's leading software 
R & D firms. 


Vi 


Offered by: 

International 
Software 
Enterprises 

is an international consortium 
of the world’s leading software 
and consulting firms, repre- 

Screen Management System sfer 

*** * fessionals 

around the world, 
providing developer- 
friendly tools for building 
user-friendly applications. 


Introducing the 


that's so good we almost 
kept it for ourselves. 


MASTER automatically performs 
a vast range of integrity checking and 
data editing. 

HELP messages for each screen 
can be displayed with a single key stroke 
at any time during screen processing. 

The current screen is automatically re¬ 
stored after the HELP session. 

SCREEN MASTER is program- 
independent. Modification of screen 
layouts and characters can be made 
without recompiling any of the applica¬ 
tion programs. 

SCREEN MASTER is terminal-inde¬ 
pendent. It allows all application software 


For more information, contact: 

ISE-GSA—in the United States and Canada 
(312)577-6800 

ISE-PACTEL—in the United Kingdom and Ireland 
01-828-7744 

ISE-ADV/ORGA—in West Germany 
089-192-071 

in Austria and Switzerland 
01-251-0270 
ISE-CEGOS—in France 
620-61-61 

ISE-DATEMA—in Norway 
(00947)267-0880 
in Sweden 08-834020 
ISE-COLRUYT—in the Benelux countries 
32-2-356-3880 

1SE-TIETOTEHDAS—in Finland 
358-0-5261. 



Tell me more about SCREEN MASTER. 

Name_ 

Title_ 


ISE-CISA 

85 West Algonquin Road 
Suite 400 

Arlington Heights, Illinois 60005 
(312) 577-6800 

Outside G.S. and Canada, contact 

your local ISE Representative or 

ISE-International 

350 West Sagamore Parkway 

West Lafayette, Indiana 47906 

(317)463-4561 


SCREEN MASTER and MDBS III are trademarks of MDBS, Inc. 


Company_ 

Address_ 

City- 

Phone_ 

My computer is:_ 

Processor_ 

Operating System_ 

Programming Languag< 
Application_ 


.State. 


Zip. 


5A402 


Circle 38 on Reader Service card. 


VISIT as AT BOOTH 3260 COMDEX SHOW 



























One picture is worth 
a thousand numbers 


Introducing the new wide-tape Quasar® 4-Color 
Plotter, driven by the portable with the speed and 
power of a desktop computer. 

Coupled with the sophisticated Quasar Hand-Held 
Computer, this advanced, 80-character plotter turns 
dry statistics into dramatic graphics anytime, any¬ 
where. Makes analysis easier, presentations more 
exciting. 

The Quasar HHC is actually a desktop computer 
you can take with you. Its heart is a fast, powerful 
6502 microprocessor, with powerful programming 
languages—Microsoft BASIC, SnapBASIC and 
SnapFORTH, and high-memory capacity of up to 
8KB RAM and 16KB ROM internal, expandable with 
external Memory Modules and ROM’s or EPROM's in 
capsules. Operates on rechargeable NiCad batteries 
and retains data with power off. 


The Quasar mainframe has a complete range of 
intelligent peripherals including a new 40-Character 
Printer, Telephone Modem/Cassette Interface, 

RS232 Interface, Color TV Adaptor, I/O Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database,or portable terminal 
that interacts with a large, central computer, or sup¬ 
plementary system to host computers for data retriev¬ 
al, collection and transfer. 

An expanding array of snap-in software includes 
modelling programs for “what if” alternatives, pro¬ 
grams for time-billing professionals, financial calcula¬ 
tions, and many others for scientific, engineering, 
marketing and business applications. 

For a complete information kit, write Quasar HHC 
Dept., or use Reader Service Card. 


Portable Computer Systems 


Quasar HHC Distributors: 

RPC Electronics InterNet 
Pittsburgh, PA San Francisco, CA 

412-782-3770 800-227-4258 

415-781-0175 
Straitline Marketing Inc. 

New York, NY 
212-445-4225 


For HHC system tailored to your specific application contact System House/OEM: 

American Medical Instruments Cyber Diagnostic Corp. Impact Technologies Group, Inc. Systems 7, Inc. 

Albany, CA Aurora, CO Salisbury, NC Houston, TX 

415-525-1113 303-695-8751 704-637-6183 713-468-4394 

Insta-Data Systems, Inc. Pentagon Industries, Inc. System Exposure Agent Computer Services, Inc. 

Simi Valley, CA Chicago, IL Dunedin, FL Columbia City, IN 

805-522-9629 312-867-9200 813-736-5154 219-422-6552 
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Protect Your Small Business 
From Impending Disaster 

This financial analysis tool can keep your firm on its feet by 
determining a small-business's profitability , liquidity, operating 
efficiency and capital structures. In Applesoft Basic. 


By Corey D. Schou and Ronald S. Rubin 


T he term "financial statement 
analysis'' refers to the art of ana¬ 
lyzing and interpreting financial 
statements. Whether one is a poten¬ 
tial creditor, a potential investor or a 
manager of a small business, the goal 
of financial statement analysis is the 
same—to provide a basis for rational 
decision making. 

For example, a bank loan officer 
might have to decide whether to 
grant or deny a loan, and would be 
concerned with short-term liquidity 
and the collateral value of liquid 
assets. The investor would need to 
decide whether to buy or sell stock; 
therefore, the potential stockholder 
would be concerned with the long¬ 
term profitability and capital struc¬ 
ture of the business. And for the 
small-business manager the decision 
would be to choose between continu¬ 
ing with a past practice or changing to 
a new procedure. 

To analyze the financial condition 
of a business requires certain finan¬ 
cial records. If the business has a 
good accounting system, these rec¬ 
ords will be readily available, but not 
all businesses keep good records. 
This omission is usually the first step 
to major financial problems and may 
be the reason the financial analysis is 
required. Many businesses continue 
operations each year with only mini¬ 
mum information regarding the prof¬ 
it (or loss) status of the company. 

More often than not, any real un¬ 
derstanding of the financial picture 


Address correspondence to Dr. Corey D. Schou 
and Dr. Ronald S. Rubin, University of Central 
Florida, Department of Marketing, Orlando, FL 
32816. 


develops only at income tax time. In 
many cases, this is far too late for cor¬ 
rective action for the new fiscal year 
since one quarter has already been 


completed. Studies show that reasons 
for business failure can frequently be 
traced to the owner-manager's inabil¬ 
ity to see the direction in which his 


Listing 1. Financial analysis program in Applesoft Basic. 

0 REM THIS PROGRAM REQUIRES 7068 (1B9C) BYTES 

1 GOSUB 248: REM INITALIAZATION 

2 GOTO 106: REM BRANCH PAST SUBROUTINES 

3 REM RETURN ON SALES TEXT 

4 PRINT "RETURN ON SALES IS DETERMINED BY" 

5 PRINT "DIVIDING AFTER TAX PROFITS BY NET" 

6 PRINT "SALES-" 

7 RETURN 

8 PRINT "THIS MEANS FROM EACH SALES DOLLAR THE" 

9 PRINT "FIRM MADE A CERTAIN AMOUNT OF CENTS" 

10 PRINT "PROFIT." 

11 GOSUB 104: RETURN 

12 PRINT "RETURN ON INVESTMENT RELATES AFTER TAX" 

13 PRINT "EARNINGS TO THE COMPANY'S TOTAL ASSET" 

14 PRINT "BASE." 

15 RETURN 

16 PRINT " RETURN ON EQUITY RELATES AFTER TAX" 

17 PRINT "EARNINGS TO STOCKHOLDERS EQUITY." 

18 RETURN 

19 PRINT "ONE SHOULD SETTLE FOR NO LESS THAN" 

20 PRINT "107. RETURN BEFORE TAXES." 

21 GOSUB 104: RETURN 

22 PRINT "THIS RATIO IS DESIGNED TO MEASURE THE" 

23 PRINT "RELATIONSHIP BETWEEN CURRENT ASSETS AND" 

24 PRINT "CURRENT LIABILITIES." 

25 RETURN 

26 PRINT "IT IS A GOOD IDEA TO KEEP A 2 TO 1" 

27 PRINT "RATIO FOR THE SAKE OF SOUND CASH FLOW." 

28 GOSUB 104: RETURN 

29 PRINT "THIS IS CALLED THE ACID TEST BY SOME." 

30 PRINT "IT IS THE RATIO BETWEEN QUICK ASSETS" 

31 PRINT "AND CURRENT LIABILITIES." 

32 RETURN 

33 PRINT "THIS TEST INDICATES THE ABILITY OF THE" 

34 PRINT "FIRM TO MEET ITS OBLIGATIONS IF SOME" 

35 PRINT "TYPE OF CATASTROPHE OCCURS." 

36 GOSUB 104: RETURN 

37 PRINT "DAILY SALES ARE THE NET ANNUAL SALES" 

38 PRINT "FOR THE YEAR DIVIDED BY THE NUMBER OF" 

39 PRINT "DAYS IN THE YEAR." 

40 RETURN 

41 PRINT "THIS RATIO IS USED TO CALCULATE THE" 
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Listing continued. 


42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 


PRINT "AVERAGE COLLECTION PERIOD." 

GOSUEt 104: RETURN 

PRINT "THE AVERAGE COLLECTION PERIOD MEASURES" 
PRINT "THE SPEED WITH WHICH RECEIVABLES ARE" 
PRINT "TURNED INTO CASH." 

RETURN 

PRINT "IT IS USUALLY A GOOD POLICY TO GET" 

PRINT "RID OF SLOW PAYING CUSTOMERS" 

GOSUB 104: RETURN 

PRINT "THIS SHOWS THE RATE AT WHICH THE" 

PRINT "INVENTORY MOVES (AND THUS THE ACCOUNTS" 
PRINT "RECEIVABLE)." 

RETURN 

PRINT "THIS SHOWS THE NUMBER OF DAYS" 

PRINT "SALES ARE TIED UP IN INVETNORY." 

RETURN 

PRINT "THIS RATIO MAY BE USED TO COMPARE" 

PRINT "ONE COMPANY’S PERFORMANCE WITH ANOTHER" 
PRINT "OR WITH THE INDUSTRY." 

RETURN 

PRINT "A LOWER THAN AVERAGE OR DECLINING RATIO" 
PRINT "SUGGESTS THE POSSIBILITY OF OVER BUYING" 
PRINT "OR ACCUMULATION OF UNSALABLE GOODS." 
GOSUB 104: RETURN 

PRINT "THIS PROVIDES A GUIDE AS TO HOW" 

PRINT "ACTIVELY INVESTED CAPITAL IS BEING PUT" 
PRINT "TO WORK. IT MEASURES PROFITABILITY." 
GOSUB 104: RETURN 

PRINT "A LOW RATIO SHOWS UNPROFITABILITY USE" 
PRINT "OF WORKING CAPITAL. A HIGH ONE" 

PRINT "INDICATES A VULNERABILITY TO CREDITORS." 
GOSUB 104: RETURN 

PRINT "THIS MEANS THAT EACH DOLLAR INVESTED" 


business is going. With up-to-date 
records, he could have foreseen im¬ 
pending disaster in time to take steps 
to avoid it. 

The microcomputer provides an in¬ 
teractive arrangement between the 
financial analyst and his computer, 
enabling him to do financial analysis 
accurately and quickly. The step-by- 
step microcomputer model presented 
here is to evaluate the current finan¬ 
cial condition of a business and devel¬ 
op a reasonable basis for forecasting. 
Various tools and techniques of fi¬ 
nancial statement analysis are used to 
make a reasonable assessment of the 
future financial condition of a com¬ 
pany based on an analysis of its pres¬ 
ent and past financial condition. 

Ratio analysis is one tool used in 
financial statement analysis. Gener¬ 
ally, ratios allow the analyst to devel¬ 
op a set of statistics that reveal key fi¬ 
nancial characteristics of the busi¬ 
ness. In most instances, ratios are 
used in two major ways. 

First, ratios for the business in 
question are compared to industry 
standards. The industry standards 
are easily obtained through commer- 
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nn OPEI) OTID SHUT CASE \ 

FOR COmPUTERS 


CALL TOLL FREE: 
(800) 848-7548 


AP103 



API01 Apple II with Single Disk Drive $109 

API 02 Apple II with Double Disk Drive. 119 

API03 Apple II, 9 inch Monitor & Double Drives. 129 

API04 Apple III, two additional Drives & Sitentype . 139 

API 05 12 inch Monitor plus accessories. 99 

RS201 TRS-80 Model I, Expansion Unit & Drive. 109 

RS-202 TRS-80 Model or TV set . 84 

RS204 TRS-80 Model III. 129 

RS-205 Radio Shack Color Computer. 89 


Your sizable investment in your computer should be protected. If you % 

have to load and unload your computer every time you want to move # 

it. you must consider the possible damage. Computer Case Company # 

has solved your computer protection problem. Once your equipment # 

is safely inside the attache-style carrying case, it never has to be taken # 

out again. Simply remove the lid. connect the power, and operate. # 

For storage, disconnect the power, enclose your disks, working papers. * 

and manuals in the compartments provided, and attach the lid. Case 
closed. Judge for yourself. 

5650 Indian Mound Court • Columbus, Ohio 43213 • (614) 868-9464 


AT301 

P401 

P402 

P403 

P404 

P405 

IB501 

IB502 

CC80 

CC90 

CC91 


Atari Computer & Accessories . 109 

Paper Tiger 440/445/460 . 99 

Centronics 730/737 Line Printer ll/IV . 89 

Epson MX70. MX80 or IBM Matrix . 89 

Epson MX100. 99 

IDS 560 or Prism Printer . 109 

IBM Personal Computer . 129 

IBM Monitor. 99 

Matching Attache Case (5"). 85 

Matching Attache Case (3"). 75 

Matching Accessory Case. 95 




y 
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INDEX TO RATIOS 




A.RETURN ON SALES, ,,,,,,,,,,,, 

9 J 

0 


B.RETURN ON INVESTMENT,,,,,,,, 


0 


C.RETURN ON EQUITY,,,,,,,,,,,, 

9 9 

0 


D.CURRENT RATIO,,,,,,,,,,,,,,, 

9 9 

0 


E.QUICK RATIO , 9999999999999999 

9 9 

0 


F.DAILY SALES, 

9 9 

o 


G.AVERAGE COLLECTIONS,,,,,,,,, 


0 


H.INVENTORY TURNOVER,,,,,,,,,, 


0 


I.DAYS SALES IN INVENTORY,, , , , 

9 9 

0 


J . NET SALES TO INVENTORY,, ,, , , 

9 9 

0 


K.NET SALES TO EQUITY, ,,,,,,,, 

9 9 

0 


L . NET SALES TO WK CAP, ,,,,,,,, 

9 ? 

0 


f1. NET SALES TO FIXED ASSETS,,, 

9 9 

0 


N.DEBT-EQUITY RATIO,,,,,,,,,,, 

9 9 

0 


O.FIXED ASSETS TO EQUITY,,,,,, 

9 9 

0 


PRESS THE LETTER OF YOUR CHOICE 

OR P TO 

PRINT. 

Fig. 1 . Financial analysis options. 



INDEX TO RATIOS 




A.RETURN ON SALES, ,,,,,,,,,,,, 

9 9 

. 16 


B.RETURN ON INVESTMENT,,,,,,,, 

9 9 

-02 


C.RETURN ON EQUITY, ,,,,,,,,,,, 

9 9 

-83 


D ■ CURRENT RATIO,,,,,,,,,,,,,,, 

9 9 

2.78 


E . QUICK RATIO,,,,,,,,,,,,,,,,, 

9 9 

2-61 


F.DAILY SALES , 9999999999999999 

9 9 

8.68 


G.AVERAGE COLLECTIONS, ,,,,,,,, 

9 9 

9.08 


H.INVENTORY TURNOVER, ,,,,,,,,, 

9 9 

-48 


I.DAYS SALES IN INVENTORY,,,,, 

9 9 

1. 13 


J - NET SALES TO INVENTORY,,,,,, 

9 9 

. 71 


K.NET SALES TO EQUITY,,,,,,,,, 

9 9 

. 1 


L. NET SALES TO WK CAP,, , , , , , , , 


5.39 


M.NET SALES TO FIXED ASSETS,,, 

9 9 

10. 15 


N-DEBT-EQUITY RATIO,,,,,,,,,,, 

? 9 

1.26 


O.FIXED ASSETS TO EQUITY,,,,,, 

9 9 

. 1 


PRESS THE LETTER OF YOUR CHOICE 

OR P TO 

PRINT. 

Fig. 2. Sample financial ratio values. 
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— Professional — 

REAL ESTATE SOFTWARE 

lor APPLE. TRS-80 8t CPM SYSTEMS 

• PROPERTY MANAGEMENT SYSTEM: $325 

Tenant History 

Operating Stmt. 

Late Rent Report 

Building Reports 

Vacancy Report 

Utilities Report 

Income Report 

Tax Expense Report 

Auto Late Charge 

Prints Checks 

Returned Checks 

Prints Receipts 

• PROPERTY LISTINGS/COMPARABLES: $325 

— SCREEN BY — 

Max/Min Price 

22 Items/Listing 

Max Price/Income 

1000 Listing/Disk 

Max Price/Sq Foot 

Listing Memo Field 

Min Cashflow 

• REAL ESTATE ANALYSIS MODULES: $50/Module 

Home Purchase 

Tax Deterred Exchange 

Income Prop Analysis 

APR Loan Analysis 

Property Sales 

Loan Amortization 

Construction Cost/Protit 

Depreciation/ACRS Analysis 

Loan Sales/Purchase 

Loan Wrap Analysis 

• WORD PROCESSOR - 

WORDSTAR: $295 



1 Software 

At Computer Stores Everywhere 

or Order COD Direct 

| ^ealtj |ompany 

Cal Residents add 67>7. Sales Tax 

(213) 372-9419 


Suite E. 11 i6-8th Street. Manhattan Beach. CA 90266 
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Supports the 
6801 micro¬ 
computer family 


Only 4x6%" 
Including a 4x2 " 
prototyping area 


2K Bytes 
EPROM/2K Byte 
RAM/RS-232 
Interlace 


Complete 
documentation 
(over 50 pages) 


MC6801 APPLICATIONS PROTOTYPE BOARD 

The APB is a small board which supports the MC6601 family of microcomputers It is 
described in Motorola s application note AN799 A typical 6801 member contains an 
enhanced 6800 processor. 2K bytes of ROM. 128 bytes of RAM. a 16-bit programmable 
timer, parallel I/O. and a serial communications interface ir addition lo the resources 
of the 6801. the APB provides an add tional 2K bytes ot EPROM (TMS2716) 2K bytes of 
RAM (21141). and a full duplex RS-232 interface I! also supports special versions such 
as the 680tGi with its LILbug* monitor, and provides on-board programming ot the 
68701 EPROM version 

The APB is an excellent educational aid which allows lor evaluation and familiarization 
ol 6801 family members It is great lor prototype development. Since the nuts and 
bolts’ are already in place, the designer need only add the necessary interface circuits 
for a particular application It can also be used as a simple cost-effective dedicated 
controller to> those limited quantity applications 

Besides being so practical, it is a lun little board Order yours today 1 
• TM ol Motorola Semiconductor Products. Inc 

APB-1 Bare board with documentation. . S 19 

APB 2 Above assembled with all parts less microcomputer and memory S 69 

APB-3 Above with MC6801G1 and LILbug manual. $109 

APB-4 Above with tour 2114L Rams . $129 


For the SS-30 Bus 

AD-68A A/O Converter - 8 channels. 8 bit. 0-2 SV input. 6ms conversion time — $39 A4T 
CI-66A Control Interface - 8 opto-isolaled inputs. 8 reed relay outputs - 


on time - $39 AA" ■ 
— $79 tut $98 AAT I 

or shipping Others | 


I- 

Garland. TX 75043 (21-1) 270-8393 J 




INNOVATIVE TECHNOLOGY 
510 Oxford Park 


cial sources such as Dun and Brad- 
street or Robert Morris Associates. 
Whatever the source of the ratios, 
care must be taken to compare the 
company under analysis to standards 
developed for companies of approxi¬ 
mately the same size. If industry stan¬ 
dards are not readily available for a 
given industry, then a "rule of 
thumb" approach may be necessary. 

Second, ratios are used to compare 
the trend over a period of time. For 
example, the trend of the after-tax 
profit can be compared over a five- 
year period. 

Gathering Financial Data 

The two most important financial 
statements are the balance sheet and 
the income statement. The balance 
sheet tells how a business stands at 
one given moment in the business 
year. The income statement sums up 
the results of operations over a period 
of time. The balance sheet and in¬ 
come statement are the basis for the 
financial analysis. 

As far-fetched as it may seem, not 
all businesses prepare or have pre¬ 
pared regular balance sheets and in¬ 
come statements. Since these two 
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TRS-80 f 



When you buy your 
|| TRS-80™ equipment! & 

£§ Use our toll free number to 
SJ; check our price before you buy 
^ a TRS-80™ ... anywhere! ^ 

TRS-80 is a trademark o' lb* Radio Shack Division ol Tanor Corporation 

Don’t Delay.. Call Today s 





kMR 


SALES COMPANY 

704 W. MICHIGAN AVE. 

P.O. BOX 8098 PENSACOLA FL 32505 
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Listing continued. 

75 PRINT "IN THE BUSINESS PRODUCES A CERTAIN" 

76 PRINT "AMOUNT OF SALES." 

77 GOSUB 104s RETURN 

7B PRINT "LEVERAGE REFERS TO THE EXTENT TO WHICH' 

79 PRINT "A COMPANY EMPLOYS DEBT CAPITAL TO" 

80 PRINT "FINANCE ITS OPERATIONS.” 

81 RE IURN 

82 PRINT "AS THIS FIGURE APPROACHES 100 - THE" 

83 PRINT "CREDITORS’ INTEREST IN THE BUSINESS" 

84 PRINT "APPROACHES THE OWNERS." 

85 GOSUB 104: RETURN 

86 PRINT "THE HIGHER THIS RATIO THE LESS THE" 

87 PRINT "OWNERS CAPITAL IS AVAILABLE. IF IT IS 

88 PRINT "MORE THAN 757. OF WORTH IT MAY BE UN—" 


statements are the basis and start¬ 
ing point for any financial analy¬ 
sis, they must be developed from 
existing records if they aren't avail¬ 
able. This may be a long difficult 
process, especially if records have 
been kept on backs of envelopes or 
brown paper bags. 


However, with persistence it is 
possible to construct fairly accurate 
financial statements from these types 
of records. The Small Business Ad¬ 
ministration's (SBA) Small Business 
Management Series booklet no. 15, A 
Handbook of Small Business Finance, is 


89 PRINT "MANAGABLE." 

90 GOSUB 104: RETURN 

91 REN 

92 LET T = LEN <R*(I)): REN SETS UP FRACTIONS ON EACH PAGE 

93 VTAB 12: PRINT R*(I); 

94 FOR X = 1 TO (39 - T): PRINT "-" 5 : NEXT X 

95 PRINT "-" 

96 VTAB 11: HTAB T + 2: PRINT N$(I) 

97 VTAB 13: HTAB T + 2: PRINT D$(I) 

98 VTAB 15: PRINT N*(I>;: INPUT NUM 

99 VTAB 16: PRINT D*(I);: INPUT DEN 

100 LET RA(I) = ( INT ((NUN / DEN * 100) + .5) / IOO) 

101 VTAB 17: PRINT R*(I>;“ " 5 RA(I> 

102 RETURN 

103 GET A*: HOME : RETURN : REM CLEARS SCREEN AND PAUSES 

104 INVERSE : VTAB 24: PRINT ” PRESS ANY KEY " 5 : GET A*: NORMAL : RETU 

RN : REM PAUSE 

105 VTAB 19: RETURN 

106 HOME : REM THE START OF THE MAIN 

107 PRINT "SMALL BUSINESS FINANCIAL EVALUATION" 

108 VTAB 5: HTAB 11: PRINT "RONALD S. RUBIN" 

109 VTAB 8 : HTAB 15: PRINT "COREY D. SCHOU" 

110 GOSUB 104: HOME : VTAB 5 

111 PRINT "THE TERM FINANCIAL STATEMENT ANALYSIS" 

112 PRINT "REFERS TO THE ART OF INTERPRETING FIN-" 

113 PRINT "ANCIAL STATEMENTS." 

114 PRINT 

115 PRINT "THE GOAL IS INFORMED DECISION MAKING" 

116 REM - 

117 GOSUB 104 

118 HOME 

119 HTAB 10: PRINT "INDEX TO RATIOS" 

120 FOR X = 1 TO 15 

121 PRINT CHR* (X + 64) 5 ".";R*(X); 

122 LET T = LEN <R*(X)> 

123 FOR Y = 1 TO (30 - T) 

124 PRINT 

125 NEXT Y 

126 PRINT " ";RA(X) 

127 NEXT X 

128 VTAB 20: PRINT "PRESS THE LETTER OF YOUR CHOICE OR P TO PRINT.": GET A* 

130 LET I = ( ASC (A*) - 64) 

131 IF I < 1 THEN 128 

132 PR# O 

133 ON I GOSUB 137,145,152,160,168,176,184,192,199,206,214,221,227,234,242,271 

134 IF I > 0 AND I < 17 GOTO 118 

135 VTAB 22: PRINT "ENTER ONE ON THE LIST": GOTO 128 

136 REM 

137 REM REURN ON SALES 

138 REM - 

139 HOME : PRINT RS(I) 

140 PRINT : GOSUB 4 

141 GOSUB 92 

142 VTAB 19: GOSUB 8 

143 RETURN 

144 REM 

145 REM RETURN ON INVESTMENT 

146 REM 
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EXPAND VISICALC® ON APPLE® II 


Do you need more memory 
for your VisiCalc models? 
Would you like to see them in 
80 column display? Do you 
want hard disk support? 

Then you need one of 
Saturn’s VisiCalc expansion 
systems. For a fraction of the 
cost of a larger computer, 
you can create models you 
never dreamed possible on 
an Apple II. 

With Saturn board(s) and 
software, you can increase 
your workspace to as much 
as 177K. With additional 


hardware, you can get 80 col¬ 
umn display and lower case 
letters. You can even use the 
Nestar hard disk system, if 
you wish. 

Saturn’s VC-Expand pro¬ 
grams allow you to use the 
entire displayed VisiCalc 
matrix, and to save your large 
models on more than one 
diskette. 

You can also use your 
Saturn boards to expand user 
programming capabilities, or 
to simulate a disk drive under 
DOS, PASCAL, or CP/M.® 


Ask your retail computer 
store salesperson about 
Saturn’s memory expansion 
systems. See how much big¬ 
ger and better your VisiCalc 
models can become. 




VisiCalc is a registered trademark of VisiCorp. 

Apple is a registered trademark of Apple Computer. Inc. 

CP/M is a registered trademark of Digital Research Corporation. 


P.O. Box 8050 Ann Arbor, Michigan 48107 
INC. (313)973-8422 
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NF SYSTEMS LTD. PRESENTS: 

HOSTCOMM 

by Janadon 

The Personal Host Communications 
System 

* Features: 

• The first Host communications system for the IBM Personal Computer 

• Run programs from a remote site with a terminal or another computer 

• Use as a personal communications system or electronic mailbox 

• Full Upload/Download facility for ASCII files 

• Easy set-up, installation, and especially easy to use 

• Full system operator support 

• Three level password protection 

• Unattended operation 




★ Minimum Systems Requirements: 

• 64KB System Unit 

• 320KB Diskette storage (1 or 2 drives) 

• PC-DOS 1.0 or 1.1 

• Video Display (40 or 80 characters) 

• Printer 

• Asynchronous Communications Adapter 

• Hayes Stack'" Smartmodem 


Introductory Offer Now: 
List Price 


$125.00 

$139.95 


NF SYSTEMS, LTD. 

P.O. Box 76363 
Atlanta, GA 30358 


Catalog Available Personal Computer 
Call collect to order - 404-252-3302 
Add $2.50 for postage and handling 
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JPC PRODUCTS FOR 


6800 


COMPUTERS 



High Performance Cassette Interface 


• FAST - 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE - Error Rate Less Than 1 in 10® Bytes. 

• CONVENIENT - Plugs Directly Into The SWTPC. 

• PLUS - A Fully Buffered 8 Bit Output Port Provided. 

• LOW COST - $59.95 For Complete Kit. 


OPTIONAL - CFM/3 File Manager. 

Manual Et Listing $19.95 
(For Cassette Add) $ 6.95 

TERMS CASH. MC or VISA: 

Shipping & Handling $100 

JPC PRODUCTS CO. 

Phone (505) 294-4623 
12021 Paisano Ct. 

Albuquerque, N.M. 87112 



Listing continued. 

147 HOME : PRINT R*(I) 

148 PRINT : GQSUB 12 

149 GOSUB 92 

150 GOSUB 104: RETURN 

151 REM 

152 REM RETLJRN ON EQUITY 

153 REM 

154 HOME : PRINT R*(I) 

155 PRINT : GOSUB 16 

156 GOSUB 92 

157 VTAB 19: GOSUB 19 

158 RETURN 

159 REM 

160 REM CURRENT RATIO 

161 REM 

162 HOME : PRINT R*(I) 

163 PRINT : GOSUB 22 

164 GOSUB 92 

165 VTAB 19: GOSUB 26 

166 RETURN 

167 REM 

168 REM QUICK RATIO 

169 REM 

170 HOME : PRINT R$(I) 

171 PRINT : GOSUB 29 

172 GOSUB 92 

173 VTAB 19: GOSUB 33 

174 RETURN 

175 REM 

176 REM DAILY SALES 

177 REM 

178 HOME : PRINT (I) 

179 PRINT : GOSUB 37 

180 GOSUB 92 

181 VTAB 19: GOSUB 41 

182 RETURN 

183 REM 

184 REM AVERAGE COLLECTION PERIOD 

185 REM 

186 HOME : PRINT R*(I) 

187 PRINT : GOSUB 44 

188 GOSUB 92 

189 VTAB 19: GOSUB 48 

190 RETURN 

191 REM 

192 REM INVENTOR TURNOVER 

193 REM 

194 HOME : PRINT R$(I) 

195 PRINT : GOSUB 51 

196 GOSUB 92 

197 GOSUB 104: RETURN 

198 REM 

199 REM DAYS SALES IN INVENTORY 

200 REM 

201 HOME : PRINT R*(I> 

202 PRINT : GOSUB 55 

203 GOSUB 92 

204 GOSUB 104: RETURN 

205 REM 

206 REM NET SALES TO INVENTORY 

207 REM 

208 HOME : PRINT R$(I) 

209 PRINT : GOSUB 58 

210 GOSUB 92 

211 VTAB 19: GOSUB 62 

212 RETURN 

213 REM 

214 REM NET SALES TO EQUITY 

215 REM 

216 HOME : PRINT R$(I) 

217 GOSUB 92 

218 VTAB 19: GOSUB 66 
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ALCOR PASCAL 


TAKE THE NEXT STEP IN MICRO COMPUTER EVOLUTION. 

PUT THE LANGUAGE OF THE FUTURE ON YOUR COMPUTER 

TODAY. 

Let ALCOR Pascal transform your computer into a truly professional development system. 

No other language system offers as much power, efficiency, and versatility. 

EASY TO LEARN 

Alcor Pascal is easy to learn. It comes with a 250 page documentation 
package which includes a 100 page tutorial that introduces Pascal to the 
beginning programmer. 

Also included in the language are many of the string functions that are 
familiar to Basic programmers. 

SPEED 

Important to many users is the fact that Alcor Pascal programs execute 
between 10-20 times faster than interpreted Basic programs. 

ALCOR SYSTEMS SUPPORT 

Alcor Systems stands behind its products with a free one year service 
contract that includes upgrades to new Alcor Pascal releases for a nominal 
fee. Also included free is a one year subscription to the Alcor Pascal 
Newsletter. Programs may be developed for resale that execute like stand 
alone machine language programs. (Absolutely no licensing fees) 

COMPATIBLE COMPUTERS AND OPERATING SYSTEMS 
48 K memory / One disk drive Single or Double Density (two recommended) 

TRS80 Model I 

Trsdos 2.3, Ldos 5.1, Newdos 2.0, Dosplus 3.3, 3.4 
TRS80 Model III 

Trsdos 1.3, Ldos 5.1, Newdos 2.0, Dosplus 3.3, 3.4 

Osborne - 1 CP/M 

Apple II CP/M (Z-80 softcard) 

Other Z-80 CP/M based systems (8 inch drives) 


Pascal Features 

A complete Jensen and Wirth Standard Pascal 
Produces compact efficient code that executes 10-20 
times faster than interpreted BASIC 
Can compile large programs (4000 lines +) 

Fast one pass compiler 

Simple commands for compiling and running programs 
Supports separate compilation of procedures and functions 
Compiler switch options, including conditional compilation 
Full heap support including NEW and DISPOSE procedures 
that perform true heap allocation 
Complete implementation of sets with up to 256 members 
Variant records are fully supported 
Supports single and double precision REAL 
Files are compatible with TRSDOS 

Extensions 

OTHERWISE clause on case statements 
Identifiers may contain '$’ and ' characters 
Automatic type conversion in arithmetic expressions and 
assignment statements 

Constants may be expressed in decimal or hexadecimal 
Characters within strings may be specified by ascii code. 

Allows non-printable characters in strings. 

Type transfer operator to override type matching 
ESCAPE allows exit from anywhere in a procedure 
LOCATION function returns the address of a variable 
SIZE function returns the amount of memory for a variable 

Full Screen Text Editor 

Included with Pascal 

No limit on file size (except disk capacity) 


The Best of Both Worlds 

Pseudocode (Pcode) for compactness 
Allows large programs in small memory space (8500 
line + programs can execute in 48k) 

Native code for speed 

Optional code generator produces Z80 instructions 
Z80 code can be mixed with Pcode 

250 Page Documentation Pkg. 

Beginner’s guide 

Pascal Tutorial with 500 line Data Base program. 

(source supplied on diskette) 

Pascal Reference Manual 

System Implementation Manual 

Text Editor Manual 

Handy System Reference Card 

Cross reference index for documentation package 

Linking Loader 

Links separately compiled routines 
Supports procedure and function libraries 
Can create command files 

trademark 

TRS-80 Tandy Corporation 
CP/M Digital Research. Inc. 

Z80 Zilog, Inc. 

APPLE II Apple Computer, Inc. 

OSBORNE I Osborne Computer Corp. 

ALCOR PASCAL Alcor Systems 

DEALER INQUIRIES 
INVITED 


Optional Advanced Development Pkg. 

Pcode optimizer 

Reduces the size of a program by 25-30% 

Increases execution speed 
Z80 native code generator 

Produces relocatable, reentrant native code for the Z80 
Native code executes 3-5 times faster than Pcode. 
Native code can be mixed with Pcode to provide speed 
where required and still benefit from the compactness 
of Pcode 



, I’m Interested in Pascal for: 


□ TRS-80 Model I 

□ TRS-80 Model III 

□ CP/M Z80 8 inch disks 

□ Send More Information 

□ Alcor Pascal System 

□ Advanced Dev. Pack. 

D Manuals only 


□ CP/M Osborne-1 

□ CP/M Apple II (Z80 SC 

FREE 
$199 
$125 
$ 30 


Shipping & Handling $5.00 USA $10.00 Foreign 


Name_ 

Address _ 


City, State, Zip 
Master/Visa # 


ALCOR SYSTEMS 

800 W. Garland Avenue, #100 • Garland, Texas 75040 
For immediate service call: (214) 226-4476 | 
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an excellent guide for preparing bal¬ 
ance sheets and income statements, 
especially for those who have had 
limited experience in developing 
financial statements. 

Financial Ratios 

Key financial ratios are commonly 
grouped into four major categories, 
according to the particular aspect of 
the company's financial condition 
that the ratios aim to highlight: 

Profitability— Ratios designed to 
measure the earnings power and 
profitability of the company. 

Liquidity— Ratios designed to mea¬ 
sure the ability of the business to meet 
its liabilities as they come due. 

Operating efficiency— Measures of 
the efficiency with which business 
resources are employed to earn a 
profit. 

Capital structure (leverage)— 
Measures of the extent to which debt 
financing is employed by the 
business. 

There is some difference of opinion 
as to how many financial ratios are 
significant; the number ranges from 
ten to 34. Small Business Manage¬ 
ment Series booklet no. 20, Ratio Anal¬ 


ysis for Small Business, lists ten sug¬ 
gested key ratios, while the Dun and 
Bradstreet's Key Business Ratios pub¬ 
lication lists 14. 

After financial ratios are comput¬ 
ed, they should be compared against 
the industry average for the particu¬ 
lar type or similar type of business. 
Ratio sources are classified into two 
groups: those agencies which com¬ 
pile data for a number of individual 
industries, and those which confine 
their work to a particular industry or 
a group of related industries. The best 
known of the former are Dun and 
Bradstreet, Inc. and Robert Morris 
Associates. The latter group is com¬ 
posed of trade associations, publish¬ 
ers and trade magazines, specialized 
accounting firms and industrial com¬ 
panies (e.g., the National Cash Reg¬ 
ister Company). The SBA booklet no. 
20 has a particularly good chapter on 
evaluating, comparing and interpret¬ 
ing financial ratios. 

Using the Program 

The ratio analysis program (Listing 
1) is written in Applesoft Basic, but 
we have tried our best to use those 


commands and statements that are 
common to most versions of Basic. 

The program has several unique 
features that increase its use to the 
small-business person. These fea¬ 
tures include: 

• menu-driven instructions and 
results 

• prompting of key variables for use 
in the appropriate formulas 

• simplified hard copy of results 

The menu (see Fig. 1) indicates the 
ratios available for analysis. You 
need only key in the letter represent¬ 
ing the appropriate ratio and the for¬ 
mula for that ratio will appear on the 
display, prompting you to type the 
necessary information into the com¬ 
puter. When the figures are keyed in, 
the resulting ratio will appear with a 
brief "analysis" of the results. The 
analyst can then continue to choose 
and key in those ratios most appro¬ 
priate for his analysis. When he has 
finished his selection, the resulting 
menu (see Fig. 2) will list the appro¬ 
priate values that can be printed and 
saved for later use in comparing past 
figures with those calculated for the 
present time. If this comparison is 
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At last! No more flipping through the pages of the Basic manual! No more working through the maze of 
machine language instructions!.These cards completely summarize the Basic and Assembler manuals! 
FEATURES (on most cards): 
memory map, eyeball graphics, math instructions, basic commands, store instructions, basic functions, load 
instructions, basic statements, move instructions, special keys, exchange instructions, print using 
examples, shift instructions, basic special characters, compare instructions, basic and assembler 
messages and codes, branch instructions, basic facts, data alteration instructions, reserved words, 

I/O instructions, ROM routines, complete character chart with graphics and space-compression 
codes, hex-dec chart, control code cross-reference, assembler instructions commands and 
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Listing continued. 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 
261 
262 

263 

264 

265 

266 

267 

268 

269 

270 

271 
286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 


RETURN 

REM 

REM NET SALES TO NET WORKING CAPITAL 
HOME s PRINT RS(I) 

GOSUB 92 

VTAB 19: GOSUB 70 

RETURN 

REM 

REM NET SALES TO FIXED ASSETS 
REM 

HOME : PRINT RS(I> 

GOSUB 92 

VTAB 19: GOSUB 74 

RETURN 

REM 

REM DEBT-EQUITY RATIO 
REM 

HOME : PRINT RS(I) 

PRINT : GOSUB 78 
GOSUB 92 

VTAB 19: GOSUB 82 

RETURN 

REM 

REM FIXED ASSETS TO EQUITY 
REM 

HOME : PRINT RS(I) 

GOSUB 92 

VTAB 19: GOSUB 86 

RETURN 

POKE 33,40 

DIM RS<15>,NS<15>,DS<15> 

DIM RA(15) 

FOR X = 1 TO 15 
READ RS(X),NS(X>,DS(X> 

NEXT X 
RETURN 


made over a number of time periods, 
a simple trend may be observed. This 
will permit the analyst to see where 
the business has been and where it is 
headed. 

Profitability Ratios 

Three commonly used measures of 
profitability are return on sales, re¬ 
turn on investment (ROI) and return 
on equity (ROE). Return on sales is 
determined by dividing after tax 
profits by net sales, where net sales 
represents the dollar volume of sales 
less any returns, allowances and cash 
discounts: 

Return on Sales = 

Earnings After Tax (Net Income) 

Net Sales 

This means that from each sales 
dollar the firm made a certain 
amount of cents profit. This obvious¬ 
ly is a strategic ratio in determining 
the overall profitability of the firm. 

The second profitability ratio, re¬ 
turn on investment, relates after tax 
earnings to the company's total asset 
base: 

PQI Earnings After Tax 
Total Assets 

The final profitability ratio, return on 
equity, relates after tax earnings to 
stockholders' equity (capital). Stock- 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
RETURN 


RETURN ON SALES, EARNINGS AFTER TAX, 
RETURN ON INVESTMENT, EARNINGS AFTER 
RETURN ON EQUITY, EARNINGS AFTER TAX, 
CURRENT RATIO, CURRENT ASSETS,CURRENf 


NET SALES 
TAX, TOTAL ASSETS 
STOCKHOLDERS EQUITY 
LIABILITIES 


QUICK RATIO,CASH+MKT SEC -»-ACCT REC -* CUR. , L 1 ABILI T 1ES 
DAILY SALES, NET SALES FOR YEAR, DAYS IN YEAR 
AVERAGE COLLECTIONS,ACCOUNTS RECEIVABLE,DAILY SALES 
INVENTORY TURNOVER,COST OF GOODS SOLD, AVERAGE INVEN. 
DAYS SALES IN INVENTORY, DAYS IN YEAR, INVEN- TURNOVER 
NET SALES TO INVENTORY,NET SALES,INVENTORY 
NET SALES TO EQUITY,NET SALES,STOCK H. EQUITY 
NET SALES TO WK CAP,NET SALES,NET WORKING CAP. 

NET SALES TO FIXED ASSETS,NET SALES,FIXED ASSETS 
DEBT-EQUITY RATIO,CURRENT LIABILITY,EQUITY 
FIXED ASSETS TO EQUITY,FIXED ASSETS,EQUITY 


PR# 

END 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 


Is RETURN 


-VARIABLES USED IN PROGRAM- 

—A*-TRANSIENT VARIABLE 

—DE-THE DENOMINATOR FOR RATIO 

—DIS—CONTAINS CHRS<4) DISK 
-DS—TEXT FOR DENOMINATOR 

— I—CONTAINS CURRENTSECTION # 

—MN-NAME OF MONTH FOR RECORD 

—NU-THE NUMERATOR FOR RATIO 

—NS-TEXT FOR NUMERATOR 

—RA-ARRAY CONTAING RATIOS 

--RS-TITLES FOR RATIOS 

—T-TEMP VARIABLE 

— X-INDEX FOR LOOPS 

—Y-INDEX FOR LOOPS 

—YES-YEAR FOR DISK FILE 

COPYRIGHT COREY D. SCHOU 1981 
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holders' equity normally excludes 
the effect of any intangible assets 
(goodwill, trademark, etc.) and is 
determined by deducting total liabil¬ 
ities and intangible assets from total 
assets. The ratio is computed as 
follows: 

£Qg _ Earnings After Tax 
Stockholders Equity 

How much should a businessman 
earn on his investment? There are no 
hard and fast answers to this ques¬ 
tion. A great deal depends on the na¬ 
ture of the business, the expectations 
and ambitions of the owners, and the 
number of investment alternatives 
available to them at any particular 
time. The authors recommend that 
no small-business investor should 
settle for a return of less than 10 per¬ 
cent before taxes. He would be better 
off to consider investing in blue-chip 
stocks or savings certificates, where 
he can earn at least 10 percent. 

Liquidity Ratios 

The most commonly used measure 
of liquidity is the current ratio, which 
is designed to measure the relation¬ 
ship, or balance, between current 


Circle 302 on Reader Service card. 


Software for 

NorthStar 

Users 


EXPENSE PROFILE $29.95 

Now a program that really helps at income tax time 
it summarizes expenses by categories and by per 
son Makes SEPARATE vs JOINT TAX RETURN 
comparisons simple 

Promotes Irequent review of spending habits Guid 
ed by MENUS add new expenses categories, and 
users anytime Quickly search to any item to make 
changes Store expenses on disk automatically 

DYNAMIC BUDGET $29.95 

Cope with rapidly changing economic conditions 
Eorcast effects Of INFLATION on your family CAL¬ 
ENDAR built-in so recurring items like rent are en¬ 
tered only once 

Monthly listings of expenses income and balance 
Change or add items anytime data automatically 
stored on disk 

PATHFINDER DISASSEMBLER $22.50 

Z90 or 8080 code Pauses at each jump or call to 
allow you to follow program or continue straight 
ahead Printer & video output 

KID MATH $17.50 

Math dm: Watch speed accuracy and confidence 
grow 

CP/M versions 

available soon 


First class postage paid in U S. MD residents add 5% tax 

The Software Connection 

10703 Meadowhill Rd 
Silver Spring, MD 20901 

Dept KB 


assets and current liabilities (mainly 
accounts payable, current rates 
payable and the currently due por¬ 
tion of any long-term debt). The ratio 
is computed as follows: 

Current Ration Current Assets 
Current Liabilities 

Generally, it's advisable for a small 
business to maintain a current ratio 
of at least 2 to 1 for the sake of a 
sound cash flow and a healthy finan¬ 
cial condition. This is not necessarily 
a must—particularly if a major part of 
the current assets are in cash and 
readily collectible receivables— 
otherwise, 2 for 1 or better is a pretty 
good idea. This provides current 
liabilities with a 100 percent margin 
of safety. Since the current ratio in¬ 
dicates a relationship between two 
figures, in order to improve it you 
must either increase the current 
assets or decrease the current liabili¬ 
ties. For example, the following 
transactions will improve a current 
ratio: 

• Payment of debts 

• Additions to current assets result¬ 
ing from term loans or other borrow¬ 
ing with a maturity of more than 
one year 

• Additional investment in current 
assets 

• Tax refunds 

• Conversion of noncurrent assets 
into current assets 

• Profits 

On the other hand, the current ra¬ 
tio may be adversely affected by: 

• Short-term borrowing or similar 
obligations 

• Purchase of goods, materials and 
supplies on account 

• Withdrawal of investment in cur¬ 
rent assets as dividend payments 

• Reduction of fixed investment as a 
result of withdrawals 

• The accrual of expenses, federal 
taxes, etc., if such items are set up to 
show both the expense and the offset¬ 
ting liability of liability reserve 

• Conversion of current assets into 
noncurrent assets 

A second commonly used ratio, 
which is related to the current ratio, 
is called the quick ratio. It's also 
called the acid test and is designed to 
measure the relationship between so- 
called quick assets (assets that can be 
quickly converted to cash) and cur¬ 
rent liabilities. It's computed as 
follows: 

Quick ratio= 

Cash + Marketable Securities + Accounts Receivable 
Current Liabilities 


This test indicates the ability of the 
firm to meet its obligations if some 
type of catastrophe occurs. The quick 
assets consist of items which repre¬ 
sent a relatively stable dollar value, 
such as cash, and accounts receiv¬ 
able. A 1 to 1 ratio is usually consid¬ 
ered favorable because it indicates 
that current liabilities are not exceed¬ 
ing the firm's ability to meet them in 
the short run. 

Two final liquidity ratios measure 
the speed with which accounts re¬ 
ceivable and inventories are convert¬ 
ed into more liquid forms of current 
assets. The accounts receivable turn¬ 
over ratio, which may be expressed 
in terms of annual turnover rates on 
the number of days' sales outstand¬ 
ing as receivables (also called the 
average collection period), measure 
the speed with which receivables are 
turned into cash: 

Daily Sales = 

Net Sales for Yea r 
365 Days a Year 

Average Collection Period = 

Accounts Receivable 
Daily Sales 

If your trade terms are 30 days, re¬ 
ceivables are outstanding, slow col¬ 
lections are indicated, and immediate 
action must be taken to speed up the 
collection of overdue accounts. Since 
the collection period does not pin¬ 
point the condition of individual ac¬ 
counts, at this stage the manager 
should request that his accountant 
furnish him with an aging schedule of 
his accounts receivable. This can be 
done by dividing them under such 
headings as "Overdue from 1 to 30 
days," "31 to 60 days," "61 to 90 
days." 

Although it is usually a good policy 
to get rid of chronically slow-paying 
accounts, it is not a good idea to cut 
off every overdue customer, as some 
of these customers provide volume. 
A too-rigid collection policy can 
mean a loss of business and a failure 
to cultivate future profitable outlets. 
In policing accounts receivable, a ma¬ 
jor factor to be considered is the 
markup realized from a particular ac¬ 
count. It is obvious that a business 
which enjoys a high markup on its 
sales can afford to be much more le¬ 
nient in its collections than one 
which does not. 

The inventory turnover ratio, 
which may be expressed in terms of 
annual turnover rates or the number 
of days' sales tied up in inventories, 
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» EVERYTHING FOR YOUR TRS-80™ • ATARI ™ • APPLE ™ • PET ™ • CP/M™ • XEROX'™ • IBM ™ • • 
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BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 



- cessed within 24-Hours 

★ AM o rdcr * pr ° ba ck guarantee 

* 30-Day money 


(ON CASSETTE OR DISKETTE) Includes 128 Page Users Manual 

Inventory Control.Payroll.Bookkeeping System.Stock Calculations. 

Checkbook Maintenance.Accounts Receivable.Accounts Payable. 


BUSINESS 100 PROGRAM UST 


NAME DESCRIPTION 

1 RULE78 Interest Apportionment by Rule of the 78’s 

2 ANNU1 Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEJNT Interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL Straightline depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

11 TAXDEP Cash flow vs. depreciation tables 

12 CHECK2 Prints NEBS checks along with daily register 

13 CHECKBK1 Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

15 MCJLTMON Computes time needed for money to double, triple, 

16 SALVAGE Determines salvage value of an investment 

17 RRVAR1N Rate of return on investment with variable inflows 

18 RRCONST Rate of return on investment with constant inflows 

19 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 PVAL Present value of a future amount 

22 LOANPAY Amount of payment on a loan 

23 REGW1TH Equal withdrawals from investment to leave 0 over 

24 S1MPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for oblig. 

26 ANNUDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SINKFUND Sinking hind amortization program 

29 BONDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE 1 Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 

43 VALADINF Value of additional information 

44 UTILITY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QUEUE 1 Single server queueing (waiting line) model 

49 CVP Cost-volume-profit analysis 

50 CONDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQUOQ Fixed quantity economic order quantity model 

53 FQEOWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QUEUECB Cost-benefit waiting line analysis 

56 NCFANAL Net cash flow analysis for simple investment 

57 PROFIND Profitability index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 


59 

WACC 

Weighted average cost of capital 

60 

COMPBAL 

True rate on loan with compensating bal. required 

61 

DISCBAL 

True rate on discounted loan 

62 

MERGANAL 

Merger analysis computations 

63 

FIN RAT 

Financial ratios for a firm 

64 

NPV 

Net present value of project 

65 

PRINDLAS 

Laspeyres price index 

66 

PR1NDPA 

Paasche price index 

67 

SEASIND 

Constructs seasonal quantity indices for company 

68 

TIMETR 

Time series analysis linear trend 

69 

TIMEMOV 

Time series analysis moving average trend 

70 

FUPRINF 

Future price estimation with inflation 

71 

MAILPAC 

Mailing list system 

72 

LETWRT 

Letter writing system-links with MAILPAC 

73 

SORT3 

Sorts list of names 

74 

LABEL 1 

Shipping label maker 

75 

LABEL2 

Name label maker 

76 

BUSBUD 

DOME business bookkeeping system 

77 

TIMECLCK 

Computes weeks total hours from timeclock info. 

78 

ACCTPAY 

In memory accounts payable system-storage permitted 

79 

INVOICE 

Generate invoice on screen and print on printer 

80 

INVENT2 

In memory inventory control system 

81 

TELDIR 

Computerized telephone directory 

82 

T1MUSAN 

Time use analysis 

83 

ASSIGN 

Use of assignment algorithm for optimal job assign. 

84 

ACCTREC 

In memory accounts receivable system-storage ok 

85 

TERMSPAY 

Compares 3 methods of repayment of loans 

86 

PAYNET 

Computes gross pay required for given net 

87 

SELLPR 

Computes selling price for given after tax amount 

88 

ARBCOMP 

Arbitrage computations 

89 

DEPRSF 

Sinking fund depreciation 

90 

UPSZONE 

Finds UPS zones from zip code 

91 

ENVELOPE 

Types envelope including return address 

92 

AUTOEXP 

Automobile expense analysis 

93 

INSF1LE 

Insurance policy file 

94 

PAYROLL2 

In memory payroll system 

95 

DILANAL 

Dilution analysis 

96 

LOANAFFD 

Loan amount a borrower can afford 

97 

RENTPRCH 

Purchase price for rental property 

98 

SALELEAS 

Sale-leaseback analysis 

99 

RRCONVBD 

Investor's rate of return on convertable bond 

100 

PORTVAL9 

Stock market portfolio storage-valuation program 


□ TRS-80 Cassette Version $99.95 

□ TRS-80 (Mod-1 or III), Pet, Apple 

or Atari Versions $99.95 

□ TRS-80 Mod-ll, IBM, Osborne 

and 8" CP/M Versions $149.95 

ADO $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR COD. OR NON-UPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 

ADD PROPER POSTAGE OUTSIDE OF U S . CANADA AND MEXICO 

•CQinPJTRQNICS; 


fouT s, OEo L/ Ne 
<3 1.*?’ 


mm 


C^XATVOVlATCAi. «VTCfc ' 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


HOUR 

OA ord^ 

UNE 



ASK FOR OUR 64-PAGE CATALOG 


^*^(914) 425-1 535 

ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 
DELIVERY SUBJECT TO AVAILABILITY 
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measures the speed with which in¬ 
ventories are turned into sales (and 
thus accounts receivable): 

i> . m Cost of Goods Sold 

Inventory Turnover = A T 

Average Inventory 

Days' Sales in Inventory = - ^65 Da y s - 

Inventory Turnover 


Operating Efficiency Ratios 

Operating efficiency ratios provide 
measures of the relationship between 
annual sales and investments in vari¬ 
ous classes of asset accounts. The first 
ratio presented is sales to inventory. It 
lets you compare one company's per¬ 
formance with another or with the in¬ 
dustry. 

Net Sales to Inventory = ^ es 
Inventory 


A lower than average or declining 
ratio suggests the possibility of 
overbuying on an accumulation of 
unsalable goods. A high inventory- 
turnover ratio, although desirable, 
should not always be taken at face 
value, because it could be the result 
of inadequate inventory levels. Low, 
unprofitable prices can also increase 
inventory turnover without improv¬ 
ing a firm's profitability. 

Other ratios are: 


Net Sales to Equity 


Net Sales 

Stockholder's Equity 


This provides a guide as to how ac¬ 
tively invested capital is being put to 
work by indicating its turnover dur¬ 
ing a period. It helps to measure the 
profitability of the investment. 

New Sales to Net Working Capital = 


Net Sales 

Net Working Capital 


Circle 70 on Reader Service card. 


r ATX „ REAL-WORLD ^ 

AU-3 APPLE" INTERFACE CARD! 


♦ A/D Conversions—3 DC, 1 AC port! 

♦ D/A Conversions—Direct or Filtered! 

♦ 16 User-Deflneable I/O Ports! 

*2 Multi-Mode Timers—Interrupt Capability! 
INCLUDES: Board, Manual, Ribbon Cables, & 
Demo Diskette. Included diskette requires DOS 
3.3, 48K, Applesoft firmware. A knowledge of 
machine language will enhance your use of 
this product. 

INTRO PRICE: $99 Add $4 for Postage and 
Handling. Ohio residents add 6% Sales Tax. Ap¬ 
ple and Applesoft are registered trademarks of 
^.pple Computer. 


INC. 


3148 Oort Drive • Dayton. Ohio 45418 


A low ratio shows unprofitable use of 
working capital; a high one, vulner¬ 
ability to creditors. The importance 
of maintaining an adequate amount 
of working capital in relation to the 
amount of annual sales being fi¬ 
nanced cannot be overemphasized. 

Net Sales to Fixed Assets , Net Sa‘ es 
Fixed Assets 

This means that each dollar invest¬ 
ed in the business produces blank 
amount of sales. If this figure is lower 
than the sales/fixed assets ratio of 
comparable enterprises, it is obvious 
that this company is not using its 
assets as efficiently as its competitors 
are using theirs. 


Capital Structure (Leverage) Ratios 

In general, the term "leverage" 
refers to the extent to which a com¬ 
pany employs debt capital to finance 
its operations. The more debt em¬ 
ployed by a company, the more 
highly leveraged it is said to be. The 
first ratio to be examined is referred 
to as the debt-equity ratio: 

Debt-Equity Ratio = Current Liabilities 
Equity 

As this figure approaches 100, the 
creditors' interest in the business as¬ 
sets approaches the owner's. How 
much debt should a businessman in¬ 
cur? There are no rigid rules to an¬ 
swer this question. Although a low 
percentage of debt means fewer 
headaches for management, it may 
also mean that management is ne¬ 
glecting opportunities to use more 
low-cost funds to enhance the return 
on the owner's equity. 

Fixed Assets to Equity = Assets 
Equity 

The higher this ratio, the less the 
owner's capital is available for use as 
working capital, or to meet debts. If it 
exceeds 75 percent of worth, they 
may become unmanageable. 


Conclusion 

Performing a ratio analysis is likely 
to repay the time and effort many 
times over. Many businesses have 
been able to place their operations on 
a sounder basis by examining the var¬ 
ious ratios. Identification of problem 
areas can be made simpler by exam¬ 
ining "standards" such as are provid¬ 
ed by ratios. After making the appro¬ 


priate comparisons, you should ear¬ 
mark those items from the financial 
statements which appear seriously 
out of line with the "trade average" 
or the "rule of thumb" measure. 

The first reaction may be to take 
some drastic step to correct the situa¬ 
tion. But, more fitting would be a 
careful reflection as to the possible 
cause of why the item is seriously out 
of line with the "standards." Re¬ 
member, the typical ratios may not 
represent par. The industry ratios 
represent an average; they represent 
the performance of the least-efficient 
and the most-efficient business. 
Therefore, the objective of the small- 
businessperson should be to adjust 
operations so that they are at least as 
good as, but preferably better than, 
the typical operating ratios. ■ 
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NEC’s new letter-quality printer 
gets personal with IBM. 


The Spinwriter™3550 lets the IBM PC 
get down to business. 

NEC’s new Spinwriter letter-quality 
printer is the only one plug-compatible 
with the IBM Personal Computer. So you 
get the business applications you’ve been 
wishing for. Letter-quality output for 
word and data processing. Multi-language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry’s most popular 
printer line. 

NEC designed the new Spinwriter espe¬ 
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user’s handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 

More than 8 forms handlers and 
50 print thimbles boost PC versatility. 

NEC designed the Spinwriter’s 8 modular 
forms handlers to accommodate a wide 
range of paper and document sizes and 
types. The easily mounted handlers let 
your computer print out the forms you 


need for data processing, word processing, 
graphics, accounting or other business 
applications. 

The Spinwriter’s 50 print thimbles 
can more than triple your PC’s usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 
language, technical and scientific versions. 
They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each last for more than 30 
million impressions. 

This printer’s special features make 
everything look better on paper. 

The Spinwriter’s software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering; under¬ 
scoring; and sub/super scripting, all at 
speeds up to 350 words per minute. 

That big extra, Spinwriter reliability. 

Spinwriters have the industry’s best 
mean-time-between-failure rating, in ex¬ 
cess of3,000 hours. In terms of average 
personal computer usage, that’s more 
than five years. 


The Spinwriter 3550 is available at 

ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 


I” _ „ MG 1082™! 

NEC Information Systems, Inc. 

5 Militia Drive, Lexington, MA 02173 

Send me more information on the 
Spinwriter 3550. 


' Name 


j Title 

Telephone 

■ Company 


J Address 


1 City 

State Zip 

L 

J 

NEC 


NEC Information Systems, Inc. 

Spinwriter is a trademark of Nippon Electric Co.. Ltd. 
Nippon Electric Co. Ltd., Tokyo, Japan 






























The Enhanced 80 

Build the LNW-80, and the vast library of TRS-80 software will 
become accessible to you. 


By William G. Eisinger 


F or some time I've been enviously 
eyeing the vast quantities of TRS- 
80 software. Everything from Space 
Invaders to Videotex is available, and 
at very affordable prices. I found that 
my 8080-based homebrew S-100 ma¬ 
chine did not satisfy my needs. So I 
decided to buy either a TRS-80 or a 
similar machine such as the PMC-80, 
capable of running TRS-80 programs. 
Enter the LNW-80. 

LNW Research Corporation has 
been marketing a bare expansion 
board for the TRS-80 for some time. 
They've continued the same bare- 
board philosophy with the LNW-80 
computer (the LNW-80 is also avail¬ 
able assembled and tested). 


The LNW-80 seemed to be TRS-80 
hardware- and software-compatible, 
portable and easy to use (a plus with 
my wife-a school teacher who in¬ 
tends to use the LNW-80 in her class¬ 
room). And it was less expensive than 
buying a TRS-80 Model III. 

In addition to the standard TRS-80 
features, the LNW-80 lists as stan¬ 
dard the following: 

•Selectable 4 MHz/1.77 MHz Z-80A 
speed 

• 500/1000 bits-per-second cassette 
interface 

• 24 by 80 video display capability if 
desired 

• Upper- and lowercase 
•Reverse video 


•63-key keyboard with numeric pad 

• High-resolution b/w graphics 480 
by 192 

• High-resolution color graphics 
(NTSC) 128 by 192 in eight colors 

• High-resolution color graphics 
(RGB) 384 by 192 in eight colors 

I ordered the bareboard from LNW 
for $89.95. It soon arrived, appearing 
to be an excellent quality 10 by 16 
inch, double-sided, solder-masked 
and silk-screened, glass epoxy board. 

The LNW-80 is no project for be¬ 
ginning kit builders. I consider my¬ 
self a fairly accomplished tinkerer 
with more than a few years of con¬ 
structing amateur radio gear and 
computer hardware, but this was 
one of the more difficult projects 
I've undertaken. 

The complexity of the project lies 
primarily with the number of parts 
involved. More than 120 ICs, 140 
capacitors and 130 resistors are 
crammed onto the board, along with 
miscellaneous diodes, transistors and 
power supply components. 

The manual, which was a pre¬ 
liminary version, left much to be de¬ 
sired. The first three pages consisted 
of errata sheets that required some 
study. The remainder of the manual 
contained parts lists, general assembly 
instructions, technical data and a de¬ 
scription of the high-density graphics 
format and software requirements. 

The manual recommends that the 


Address correspondence to William G. Eisinger, 
11510 Alejandro, Boise, ID 83709. 



Interior view with all components in place. 
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user buy both the TRS-80 Microcom¬ 
puter Technical Reference Handbook and 
the Level II Basic Reference Manual. I 
heartily agree with that recommenda¬ 
tion: no description of Level II Basic, 
and very little description of electrical 
circuits, was supplied in the manual. 

Once I had the circuit board in 
hand, I had to acquire the compo¬ 
nents. LNW supplies a keyboard kit 
for $84.95, which I also ordered. The 
keyboard is mounted on a single¬ 
sided PC board with a rather large 
amount of jumpers. Since the TRS-80 
uses a matrix scan type of keyboard 
with software decoding, very few 
components are required aside from 
the keys. This results in a very simple 
assembly and interface with the main 
circuit board. 

I bought most of the remaining 
components from various mail-order 
suppliers. A few of the hard-to-find 
parts were supplied by LNW at com¬ 
petitive prices. When buying the 
components, you can save signif¬ 
icantly by shopping around for the 
best bargains. Since I built my 
LNW-80 at least one supplier has be¬ 
gun offering a complete kit of parts at 
a reasonable cost. 

The majority of components used 
are standard TTL-type integrated 
circuits. There are 16K bytes of main 
memory and another 16K of graph¬ 
ics memory using 4116-type dynam¬ 
ic memory chips. 

The Level II Basic read-only mem¬ 
ory (ROM) chips can be bought either 
from Radio Shack or LNW for $120. 
The ROMs supplied by Radio Shack 
are either a two- or three-chip set, 
depending on the type, and those 
supplied by LNW are a six-chip set, 
programmed onto standard 2716 
erasable-programmable ROM chips. 
Using jumpers, the board can be con¬ 
figured for any of the ROM types 
available. 

Since there are virtually no as¬ 
sembly instructions other than the er¬ 
rata and instructions for configuring 
the board for various ROM types, 
ease of assembly is going to vary di¬ 
rectly with the experience of the 
builder. Parts placement and density 
is similar to that of many other kits 
and bareboards currently on the 
market. There were no surprises or 
unexpected hitches during construc¬ 
tion, with the exception of insuffi¬ 
cient quantities of certain parts. The 
manual contained two separate lists 
of components, one listing parts by 
component type and quantity, and 
the other by device number and com¬ 


Completed and ready to go. An assembled version is also available from LNW 12620 Walnut, Tustin, 
CA 92680). 


ponent type. Unfortunately, the two 
lists did not entirely agree with each 
other, which led to a little confusion 
during assembly. I again warn the 
inexperienced builder to avoid this 
project if he is not prepared for little 
pitfalls such as this. 

Upon completion, the board had 
the usual complement of reversed 
ICs and so on. But upon correction it 
sprang to life at the first power-up 
with the familiar TRS-80 initializa¬ 
tion sequence on the screen. 


The LNW-80 performs superbly 
with all features as advertised. All 
software has loaded and run without 
a hitch. The high-density graphics 
and color features open up a whole 
realm of possible applications for 
both game playing and business and 
scientific applications. 

With the LNW-80, the power of the 
TRS-80 is available to those who en¬ 
joy "rolling their own." The price and 
performance of the LNW-80 make it 
an excellent bargain. ■ 


LNW-80 board. Z-80A is on lower left, power supply upper left, Level II ROMs in center (with stick¬ 
ers), 16K RAM to the right of the ROMs, color video section on the upper right. 
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Lighten Your Search 

Here's a useful, easy-to-use information storage and retrieval 
system for the Apple II. 

By Paul Hyman 


H ere's a program for the Apple II, 
written in Applesoft Basic, that 
can be used to store and retrieve rec¬ 
ords containing text data using a DOS 
random access disk file. It lets you 
specify data items to be kept in a data¬ 
base, add records to the database, up¬ 
date existing records, delete records 
and find records by searching for 
items containing specified character 
strings. Although it may not have all of 
the features of similar commercially 
available programs, it should prove 
sufficient for many personal and 
small-business applications. 

Program Operation 

The program begins by asking if a 
new database is to be created or an old 
one used. Databases can be created at 
any time, as long as you give them 
names different from existing ones. 
The program will ask for the name of 
the database and then for the name 
and length of each field. 

As an example, to create a file con¬ 
taining people's names and telephone 
numbers, fields called LAST NAME, 
FIRST NAME and TELEPHONE, 
with lengths of 30, 30 and 13 respec¬ 
tively, might be used. Note that the 
lengths can be anything up to 255, but 
they should be as small as possible, 
since making them bigger than neces¬ 
sary will waste space in the disk file. 
When all the desired fields have been 
entered, answer the FIELD NAME 
prompt with just a carriage return. 
The program will then create two disk 
files, one called DEFINITIONS/data- 
base name, and the other with just the 
name of the database. The definitions 
file contains information on the record 
size of the data file and the item names 
and lengths, while the other* file will 
contain the actual data. 

Once you've created a database, the 
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program will return to the first menu. 
Now, the response to access an exist¬ 
ing database can be selected, and the 
name of the one which was just creat¬ 
ed given. Then the main menu will be 
displayed, offering several options. 
There will be no data in the file at this 
point, so the first thing to do is select 
the ADD RECORD option. The pro¬ 
gram will then prompt for each of the 
fields that were defined. After you've 
entered all of the fields, the record will 
be written to the file, and the program 


will return to the main menu. 

The other items on the menu are 
QUIT, SEARCH FOR RECORD and 
LIST ENTIRE DATA BASE. Once 
started, the list and search options 
work the same. Each record that exists 
(for the list option) or matches the 
search string (for the search option) is 
displayed on the screen, and the pro¬ 
gram waits for input with a prompt 

Address correspondence to Paul M. Hyman, 811 
Azalea Ave., Placentia, CA 92670. 


Program listing. Information storage and retrieval program for the Apple II. 

10 rem tt****tt**tt*******»»****««*« 

20 REM * * 

30 REM * INFORMATION STORAGE AND * 

40 REM * RETRIEVAL SYSTEM FOR THE * 

50 REM * APPLE II. » 

60 REM * P.M. HYMAN * 

100 DIM A7. (20) 

200 DIM A*(20) 

300 DIM B*(20> 

400 FO = 0 

500 B = O 

600 D* * CHR* (4 > 

700 HOME 

800 PRINT " INFORMATION STORAGE AND RETRIEVAL" 

900 HTAB 15: PRINT "SYSTEM" 


iooo 

VTAB 

5 



1100 

PRINT 

"ENTER OPTION:" 


1200 

PRINT 

"1) 

CREATE NEW DATABASE" 

1300 

PRINT 

"2) 

ACCESS/UPDATE 

EXISTING 

1400 

INPUT 

OP 



1500 

ON OP 

GOTO 

1 13200,1700 


1600 

GOTO 

1100 



1700 

INPUT 

"DATABASE NAME - * 

';F* 


1800 F* = "DEFINITIONS/" + F* 

1900 PRINT Dl;"READ";Ft 
2000 INPUT N* 

2100 INPUT I 

2200 B = lO 

2300 FOR J = 1 TO I 

2400 INPUT A*(J - 1): INPUT A7. (J - 1) 

2500 B = B + A7. (J - 1) 

2600 NEXT 
2700 PRINT 

2800 PRINT D*;"CLOSE ";F$ 

2900 PRINT D* 

3000 IF FO = O THEN GDSUB 31010 
3100 HOME 

3120 PRINT "ENTER OPTION:" 

3200 PRINT "1) ADD RECORD" 

3300 PRINT "2) SEARCH FOR RECORD" 

3400 FRINT "3) LIST ENTIRE DATA BASE" 

3500 PRINT "4) QUIT" 

3600 INPUT OP (Lr?^ 















line at the bottom of the screen. If a 
carriage return is entered in response 
to the prompt, the next record (if list¬ 
ing the entire database), or the next 
record meeting the search string (if 
searching) will be displayed. Entering 
an S will cause the program to stop the 
search and return to the main menu, a 
D will delete the record and a C will 
allow the record to be changed. 

The program is easy to use, with 
prompts whenever input is required, 
and menus listing available options. 
Only one option is not listed in a 
prompt; when entering a string in the 
search-for-record option, if you enter 
an asterisk (*) as the first character, 
any record containing that string in 
the specified data item will be consid¬ 
ered a match. Otherwise, the speci¬ 
fied data item must be identical to the 
specified string. 

For example, when searching for a 
last name of Smith in the telephone 
number file described earlier, asking 
for * SMITH would also show records 
containing SMITHY, SMITHERS, etc. 
In this case, use of the * option would 
not be appropriate. However, if 
searching for all persons whose area 
code was 213, searching for *(213) 
would do the trick. 

The program keeps the records in 
the data file as a linked list, with each 
record that contains data having the 
record number of the next record (a 
forward pointer), and the record num¬ 
ber of the previous record (a back¬ 
ward pointer). Although this makes 
the program a little more complicated 
than maintaining a simple sequential 
file, it lets you add and delete records 
without the time-consuming searches 
and data moves that would otherwise 
be necessary. 

The first three records in the file 
contain no data, but are used for spe¬ 
cial purposes. The first record (record 
0) contains the highest record number 
currently written to the file. This is 
used when a record is to be added but 
no deleted records are available for re¬ 
use, so that a record can be added to 
the end of the file without having to 
read the whole file to find where the 
end is. Record 1 contains the number 
of the first available record (one that 
has been deleted and is available for 
re-use), and record 2 contains the 
number of the first in-use record. 

I won't go into the mechanics of 
adding and deleting records from a 
linked list here, since you don't need 
to know this to use the program and 
since explanations can be found in 
many books. ■ 


Listing continued. 


GOTO 13000 


4400 

4500 

4600 

4700 

4800 


3700 X = FRE (O) 

3800 IF OP = 4 THEN 
3900 LE = O 

4000 ON OP GOTO 16800,4300,4200 

4100 GOTO 3100 

4200 LE = 1: GOTO 5100 

4300 PRINT : PRINT "SEARCH ON WHICH FIELD?" 

FOR J * 1 TO I 
PRINT J;") ";AS(J - 1) 

NEXT 
INPUT S 

IF S < 1 OR S > I THEN PRINT "NUMBER OUT OF RANGE": GOTO 4300 
4900 SSS = AS(S - 1) 

5000 INPUT "SEARCH FOR*? "; SFS 
5100 RN = 2:BN = O: GOSUB 30000 
5200 INPUT K 
5300 IF K = O GOTO 12700 
5400 BO = 10 , 

5500 HOME 

FOR J = 1 TO I 
PRINT 

PRINT DS,"READ ";NS;“,R";K; M ,B M ;BO 
INPUT BS(J - 1) 

6000 BS(J - 1) = LEFTS <BS(J - 1),A7.<J - 1>> 

6100 BO = BO + A7.(J - 1) 

6200 PRINT DS 
NEXT 

IF LE = 1 THEN 7600 

REM SEE IF STRING STARTS WITH A * 

IF LEFTS (SFS,1) < > GOTO 7400 

REM YES, SEE IF STRING IS IN THE FIELD 
6600 LN = LEN (SFS) - 1 
6700 SNS = RIGHTS <SFS,LN> 

6800 LB = LEN (BS(S - 1)) 

6900 M = 1 

7000 IF MIDS (BS(S - 1),M,LN) = SNS GOTO 7600 
7100 M = M + 1 

7200 IF M < LB GOTO 7000: REM LOOP TO TEST ALL BYTES 
GOTO 12400 

IF SFS ■ BS(S - 1) THEN 7600 
GOTO 12400 
HOME 

1 TO I 


5600 

5700 

5800 

5900 


6300 

6400 

6410 

6500 

6510 


7300 

7400 

7500 

7600 

7700 

7800 

7900 

8000 

8100 

8200 

8300 

8400 

8500 

8600 

8700 

8800 

8900 

9000 

9100 

9200 

9300 

9400 

9500 


: PRINT AS(J - 1);: NORMAL 
- ";BS(J - 1): PRINT 


FOR J = 

HTAB 1 
INVERSE 
PRINT 
NEXT 
VTAB 23 

PRINT "ENTER C (CHANGE), D (DELETE) 

PRINT "S (STOP SEARCH) OR RETURN"; 

GET OS 
PRINT QS 
HOME 

IF QS < > "C" THEN 10400 

PRINT : PRINT "CHANGE WHICH FIELD?" 

FOR J - 1 TO I 
PRINT J;"> ";AS(J - 1) 

NEXT 
INPUT S 

PRINT "ENTER ";AS(S - 1); 

INPUT " ";BS(S - 1) 

9600 BO = 10 

9700 FOR J * 1 TO I 

9800 RN = K:BN = BO: GOSUB 31000 

9900 PRINT BS(J - 1) 

lOOOO BO = BO + A%(J - 1) 

10100 NEXT 

10200 PRINT DS 

10300 GOTO 5400 

10400 IF QS * "S" THEN 2900 

10500 IF QS < > "D" THEN 12400 

10600 RN = K:BN = O: GOSUB 30000 

10700 INPUT FL: REM GET FWD LINK 

10800 BN = 5: GOSUB 30000 

10900 INPUT BL: REM GET BWD LINK 

THEN BL = 2: REM USE LIST HEADIF FIRST REC 
GOSUB 31000 
COPY FL TO PREV 
GOTO 11600 

GOSUB 31000 
COPY BL TO NEXT 
GOSUB 30000 

AVAIL LIST PTR 


11000 IF BL = O 
11100 RN = BL:BN = O: 

11200 PRINT FL: REM 
11300 IF FL = O 
11400 RN = FL:BN = 5: 

11500 PRINT BL: REM 
11600 RN * 1:BN = O: 

11700 INPUT FL: REM 
11800 GOSUB 31000 
11900 PRINT K: REM 
12000 RN = K:BN = O: 

12100 PRINT FL: REM 
12200 PRINT DS: PRINT 
12300 GOTO 2900 

12400 RN = K:BN = O: GOSUB 30000 
12500 INPUT K: IF K = O GOTO 12700 
12600 GOTO 5400 

12700 HOME : HTAB 10: PRINT "END OF DATA" 
12800 FOR M = 1 TO 1500: NEXT 
12900 GOTO 2900 


LINK IN REC 
GOSUB 31000 

PT TO NXT AVAIL 
"DELETED" 
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Circle 255 on Reader Service card. 


FOR TRS-80 MODEL I OR III 1 
IBM PERSONAL COMPUTER 

MORE SPEED 

10-20 times faster then Interpreted BASIC. 

MORE ROOM 

Very compact complied code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
buffers. 31-char. unlque wordnames use only 4 bytes In 
header! 

MORE INSTRUCTIONS 

Add YOUR commands to Its 79-STANDARD-plua Instruc¬ 
tion set! 

Far more complete than most Forths: single & double 
precision, arrays, string-handling, clock, graphics (IBM 
low-res. gives B/W and 16 color or 200 tint color display). 

MORE EASE 

Excellent full-screen Editor, structured & modular 

programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-60 or IBM with keyboard repeats, 
upper/lower case display driver, full ASCII. 

MORE POWER 

Forth operating system 
Concurrent Interpreter AND Compiler 
VIRTUAL I/O for video and printer, disk and tape 
(10-Megabyte hard disk available) 

Full 8060 or 8088 Assembler aboard 
(Z80 Assembler also available for TRS-80) 

Intermix 35- to 80-track disk drives 
IBM can read, write and run M.3 Disks 
M.3 can read, write and run M.1 disks 



FORTH 


THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 & IBM PC 


(Thousands of systems in use) 

MMSFORTH Disk System (requires 1 disk drive, 32K RAM) 

V2.0 For Radio Shack TRS-80 Modal I or III.$129.95* 

V2.1 For IBM Personal Computer (80-col. screen) . S249.95* 


AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications and 

custom programs, to fit YOUR needs 

MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Reclan. 
gular-Polar coordinate conversions. Degrees mode, more); a 
powerful CROSS-REFERENCER to list Forth words by block 
and line; plus (TRS-80) a full Forth-style Z80 assembler 
requires MMSFORTH V2.0. 1 drive & 32K RAM). $39.95* 

FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, and 
host mode to operate a remote FORTHCOM systems (requires 
MMSFORTH V2.0. 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER: a very fast database management 
system operable by non-programmers (requires MMSFORTH 
V2.0, 1 drive & 32K RAM) $59.95* 

FORTHWRITE: fast, powerful Word Processor w/easy 
keystrokes, Help screens, manual & demo files. Full propor¬ 
tional w/tabs, outdenting. Include other blocks, documents & 
keyboard inputs— ideal for form letters (requires MMSFORTH 
V2.0, 2 drives & 48K RAM).$175.00* 

MMSFORTH GAMES DISKETTE: real-time graphics & board 
games w/souree code. Includes BREAKFORTH, CRASH 
FORTH. CRYPTOQUOTE. FREEWAY (TRS-80), OTHELLO 4 
TICTACFORTH (requires MMSFORTH V2.0,1 drive 4 32K RAM) 

.$39.95* 

Other MMSFORTH products under development 


FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - w/o Appendices.$17.50* 

STARTING FORTH • best!. $15.95* 

THREADED INTERPRETIVE LANGUAGES • advanced, analysis 
of FORTH Internals.$18.95* 

PROGRAM DESIGN 4 CONSTRUCTION • Intro, to structured 
programming, good for Forth.$16.00* 

FORTH-79 STANDARD MANUAL • Official reference to 79- 
STANDARD word set. etc.$13.95* 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) A collec¬ 
tor's Item for Forth users and beginners.$4.00* 

ORDERING INFORMATION: Software prices Include 
manuals and require signing of a single computer license for 
one-person support. Describe your Hardware. Add $2.00 S/H 

B lue $3.00 per MMSFORTH and $1.00 per additional book; 

lass, orders add 5% tax. Foreign orders add 20%. UPS COD, 
VISA and M/C accepted; no unpaid purchase orders or refunds 



Send SASE for free MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (K10) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 



Listing continued. 



13000 

IF FO - 1 THEN GOSIJB 31020 



13100 

END 



13110 

REM ** CREATE NEW DATABASE** 



13200 

HOME 



13300 

B = 10: REM BYTE COUNT STARTS AT 10 (2 LINK FIELDS) 


13400 

INPUT "DATABASE NAME — ";C* 



13500 

F* = "DEFINITIONS/" + C* 



13600 

FOR I = 1 TO 20 STEP 1 



13700 

INPUT "FIELD NAME -- ";A*(I) 



13800 

IF At* (I) * "" GOTO 14400 



13900 

INPUT "NUMBER OF CHARACTERS — " ; A7. < I) 



14000 

IF A7.(I) < = 0 GOTO 13900 



14100 

B = B + A7.(I) 



14200 

IL = I 



14300 

NEXT I 



14400 

PRINT D*;"OPEN";FS 



14500 

PRINT D*s"WRITE";F$ 



14600 

PRINT C* 



14700 

PRINT IL 



14800 

FOR 3 = 1 TO IL 



14900 

PRINT A*(J): PRINT A7.(J) 



15000 

NEXT 



15100 

PRINT D*«"CLOSE";F* 



15200 

HOME 



15300 

PRINT " FIELD DEFINITIONS SAVED" 



15400 

PRINT "NUMBER OF FIELDS= ";IL 



15500 

N* = C* 



15600 

PRINT D*;"OPEN ";N*;",L";B 



15700 

RN = 0:BN = 0: GOSUB 31000 



15800 

PRINT 2: REM WRITE HBW 



15900 

RN = 1: GOSUB 31000 



16000 

PRINT 0: REM WRITE AVAIL LIST HEAD 



16100 

RN = 2: GOSUB 31000 



16200 

PRINT 0: REM WRITE DATA LIST HEAD 



16300 

BN = 5: GOSUB 31000 



16400 

PRINT 0 



16500 

PRINT D* 



16600 

GOTO 1100 



16700 

REM FIND AVAILABLE REC 



16800 

RN = 1:BN = Os GOSUB 30000 



16900 

INPUT AV 



17000 

IF AV = 0 THEN 18300 



17100 

PRINT D* 



17200 

RN = AV 



17300 

GOSUB 19900 



17400 

RN = 2:BN * Os GOSUB 30000s INPUT FP 



17500 

GOSUB 31000s PRINT AV 



17600 

RN = AV: GOSUB 30000s INPUT FL 



17700 

RN * Is GOSUB 31000: PRINT FL 



17800 

RN = AV: GOSUB 31000: PRINT FP 



17900 

BN = 5: GOSUB 31000: PRINT 0 



18000 

IF FP = 0 GOTO 2900 



18100 

RN = FP:BN = 5s GOSUB 31000: PRINT AV 



18200 

GOTO 2900 



18300 

RN = Os GOSUB 30000 



18400 

INPUT HB 



18500 

HB = HB + 1:RN = HB 



18600 

PRINT D* 



18700 

GOSUB 19900 



18800 

RN = 2:BN = Os GOSUB 30000: INPUT FP 



18900 

GOSUB 31000: PRINT HB 



19000 

RN = HB: GOSUB 31000s PRINT FP 



19100 

BN = 5: GOSUB 31000: PRINT 0 



19200 

IF FP = 0 GOTO 19400 



19300 

RN = FP:BN = 5: GOSUB 31000s PRINT HB 



19400 

RN = 0:BN = Os GOSUB 31000 



19500 

PRINT HB 



19600 

PRINT D* 



19700 

GOSUB 31020 



19800 

GOTO 2900 



19900 

BO = 10 



20000 

HOME 



20100 

FOR J = 1 TO I 



20200 

HTAB 1 



20300 

PRINT "ENTER ";A*(J - 1) 5 » — " 



20400 

INPUT B*<J - 1) 



20500 

BN = BO 



20600 

GOSUB 31000 



20700 

PRINT B*(J - 1) 



20800 

BO = BO + A7. (J - 1) 



20900 

PRINT D* 



21000 

NEXT 



21100 

RETURN 



29900 

REM SUBROUTINES TO READ AND WRITE A 

GIVEN 


29910 

REM RECORD NO. (RN) AT A FIELD STARTING AT BYTE BN 


30000 

PRINT D*;"READ ";N$;",R";RN;",B";BN: 

RETURN 


31000 

PRINT D*;"WRITE ";NS;",R"jRN;",B";BN: 

RETURN 


31005 

REM OPEN AND CLOSE ROUTINES 



31010 

PRINT D$;"OPEN ";N*;",L";B:FO = Is RETURN 


31020 

PRINT D*;"CLOSE ";N*:FO = Os RETURN 
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We Have ItL. At the best prices. 


Call For Super Value 
On S-100 System With 
Dbl. Dens. 8"Drives I 


INTERTEC SUPERBRAIN II 
Free! Microsoft Basic 80 
Self-contained computer with dual disks and 
two RS232C ports. Complete with CP/M 2.2. 

64K Double Density.$2099 

64K Quad Density.$2495 

64K Super Density.$2949 

10 Meg. DDS Hard Disk.$2995 

VIDEO TERMINALS 

SOROC IQ 130. 595 

SOROC IQ 135. 749 

SOROC IQ 135G. 799 

SOROC IQ 140. 1149 

HAZELTINE ESPRIT.CALL 

ESPRIT-II.CALL 

1420.CALL 

1500.CALL 

1510.CALL 

1520.CALL 

TELEVIDEO 910C.CALL 

912C.CALL 

920C.CALL 

925C.CALL 

950C.CALL 

TEXAS INST. 940 BASIC. 1599 

940 Package. 2079 

745 Portable Terminal. 1399 

745 Portable Terminal w/U/L/Case. 1495 

INTERTEC INTERTUBE III. 749 

ZENITH Z-19. 729 

PRINTERS 

ANADEX DP-9500.$1349 

DP-9501 1349 

PAPER TIGER IDS 445G . . . . . . Special! 599 
PRISM PRINTER IDS-80, w/o color... Call 

IDS-80, w/color. Call 

IDS-132, w/color. 1695 

NEC3510.RORS232C35CPS. 1945 

NEC 3530. RO. Centr. Inter. 35CPS. 1945 

NEC 7710, RO RS232C 55 CPS. 2395 

NEC 7720, KSR, RS232C 56CPS. 2999 

NEC 7730, RO, Centr. Inter. 55 CPS. 2395 

QUME Sprint 9/45 

Ltd or Full, 45 CPS, RS232C_ NEW LOW! 

C.ITOH Pro Writer, Parallel. 549 

Serial and Parallel. 689 

DIABLO 630 RO RS232C, 55CPS. 2299 

CENTRONICS 730-1, Parallel. 399 

730-3, RS232C. 489 

737-3, RS232C.389 

739-1 w/Graphics, Parallel. 525 

739-3B w/Graphics, RS232C. 639 

704-11, Parallel. 1695 

704-9, RS232C. 1595 

122G, Parallel, 120 CPS. 949 

EPSON 

MX80 . 489 

MX80FT. 589 

MX100FT. 789 

RS232 Serial Interface. 65 

RS232/2K Buffer Interface. 125 

Graftraxll. 90 

Apple Printer Interface. 75 

TI810 Basic, RS232C. 1349 

810 Basic, RS232C & Parallel. 1395 

810 w/full ASCII, vertical forms 

control compressed print. 1599 

820 RO, Basic. 1645 

820 KSR, Basic. 1839 


OKIDATA Microline 80 . 359 

T ractor-feed option. 50 

Microline 82A. 479 

Microline 83A. 759 

Microline 84 parallel . 1149 

Microline 84 serial . 1249 

MONITORS 

ZENITH-ZYM-121,12" Green Phos.,.. $125 

AMDEK 100, 12". NEW LOW, 99 

100G, 12" Green Phosphor. 149 

300, 12" Green Phos., Hi. Res. 199 

Color, 13". 359 

Color II, 13", R.G.B. Hi Res. 799 

Apple adapt, for R.G.B. 159 

BMC, 12", Green Phosphor. 169 


NORTH STAR 
Call For Prices 


FLOPPY DISK SYSTEMS 

MORROW DESIGNS 

Discus 2D, single drive DD.$898* 

Dual Discus 2D, dual drive DD. 1549* 

Discus 2 + 2, double sided DD. 1239* 

Dual Discus 2 + 2. 2139 

*Includes CP/M 2+2 and Microsoft Basic 

HARD DISK SUBSYSTEMS 

MORROW DESIGNS 

Discus M-5 5 Meg.$1849* 

Discus M-10 10 Meg. 3095* 

Discus M-20 20 Meg. 4069* 

Discus M-26, 26 Meg. 3795* 

CORVUS 5 Meg. 3185 

10 Meg. 4545 

20 Meg. 5499 

KONAN David 5 Meg. 2499 

10 Meg. 3049 

15 Meg. 3295 

INTERTEC 10 Meg.SPECIAL $2995 

*S-100 only w/CP/M 2+2 & Microsoft Basic 

FLOPPY DISK CONTROLLER 
BOARDS 

CROMEMCO 16FDC DD.$499 

NORTH STAR DD. 479 

MORROW Disk Jockey 2D, A&T. 329 


CONDUCTOR DD, A&T. 269 

INTERSYSTEMS, FDC-2, A&T. 439 

TARBELL DD, A&T. 445 

SYSTEMS GROUP DD DMA.439 

ESCON CONVERSION FOR 
IBM SELECTRIC 

Complete with microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at 
ESCON Factory. 

RS232 Serial & Parallel.$534 

Cable for above. 25 

PROM PROGRAMMERS 

SSM PB1 Kit.$152 

SSMPB1.A&T. 225 

MODEMS 

NOVATION CAT Acoustic Modem.$149 

D-CAT Direct Connect. 155 

AUTO-CAT Auto Ans. 219 

APPLE CAT. 329 

UDS 103 LP Direct Connect. 175 

103 JLP Auto Answer. 219 

DC HAYES MICROMODEM II (Apple).. 299 

MODEM 100 (S 100). 339 

Smart Modem (RS 232). 239 

Potomac Micro Magic (S 100). 339 


CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU Board.$ $269 

Disk Controller 2422, w/CP/M. 359 

16K Static, A&T. 259 

32K Static, A&T. 399 

64K Dynamic RAM. 335 

System2210w/64K, CP/M2.2. 1745 

CPU BOARDS 

(assembled unless noted) 

NORTHSTAR Z-80A (ZPB-A/A).$269 

INTERSYSTEMS (MPU-80). 349 

SSM CB1 8080, A&T. 214 

CB2, Z-80, A&T. 289 

CB2, Z-80, Kit. 219 

DELTA Z-80 with I/O. 289 

SD SYSTEMS, SBC-100, A&T. 349 

SBC-200, A&T. 399 

SYSTEMSGROUPZ 80 with I/O 419 

MEMORY BOARDS 

NORTHSTAR 16K RAM.$299 

HRAM64K. 589 

HRAM32K. 419 

CROMEMCO 16KZ. 419 

CROMEMCO 64KZ. 595 

MEMORY MERCHANT 

16K Static, 4MHz. 159 

64K Static, 4MHz. 549 

SYSTEMS GROUP 
(Measurement Systems Et ControlsI 

DM4800 48K Board. 499 

DM6400 64K Board. 529 

DMB6400 64K Board. 595 

INTERSYSTEMS 64K Dynamic. 845 

GODBOUT (A&T) 

CPUZ.$$249 

CPU 8085 88 . 359 

RAM 20 32 . 359 

RAM 17 64. 675 

RAM 21. 1439 

Interfacer 1. 210 

Interfacer 2 . 210 

Diski. 419 

System Support 1. 335 

Enclosure 2 < Desk). 699 

Enclosure 2 (Rack). 760 

VIDEO BOARDS I/O Mapped 
SD SYSTEMS 

VDB-8024, A&T.$469 

SSM VB2I/0, Kit. 169 

VB2I/0, A&T. 229 

MEMORY MAPPED 

VB 1C, 16x64, Kit. 152 

VB1C, 16x64, A&T. 206 

VB3, 80 Char. 4MHz, Kit. 359 

VB3, 80 Char. 4MHz, A&T. 419 

APPLE BOARDS 
CALIFORNIA COMPUTER 
7710A Asynchronous Ser Interface... $129 
7712A Synchronous Ser. Interface .. 149 

7424A Calender Clock. 105 

7728A Centronics Printer Interface... 99 

WordStar, SpellStar, 
MailMerge....Ust, $895 

-Special, $399- 

(popular formats only) 

—Limited Supply, Limited Time— 

SuperCalc,... $179 

(popular formats only) 

—Limited Supply, Limited Time— 


All prices, F.O.B. shipping point, subject to change. All offers subject to withdrawal without notice. Advertised prices reflect a 2% cash discount (order prepaid 
prior to shipment). C.O.D.'sand credits cards are 2% higher. 

MiniMicroMart, Inc. 

943 W. Genesee St. P.O.Box2992K Syracuse, N.Y. 13220 (315)422-4467 TWX 710-542-0431 


Circle 238 on Reader Service card. 
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Submit to CP/M 

Learn to chain files together using CP/M's equivalent to Job Control 
Language—the Submit file. 


By Wesley E. Barbour 


W ith so many useful programs 
and utilities becoming avail¬ 
able to run under the CP/M operating 
system, it is tempting to use several 
of these together for various applica¬ 
tions. Wouldn't it be great to be able 
to "chain" from one program to an¬ 
other, even if the programs are writ¬ 
ten in different languages? 

For example, a CBasic program 
might be written to print mailing la¬ 
bels and also let you choose one of 
several sorted orders or tell the pro¬ 
gram you are ready to print. After 
you choose a sorted order (by enter¬ 
ing the choice number), the CBasic 
program ends, and another program 
such as MicroPro's Supersort takes 
over to perform the particular de¬ 
tailed sort you requested. When the 
sort is completed, your CBasic pro¬ 
gram is again loaded and printing can 
begin. 

One way of doing this is to make 
the CBasic program create its own 
ready-to-run Submit file. A built-in 
feature of CP/M is that whenever a 
warm boot is performed (such as 
reaching a stop statement in CBasic 
or after executing a system statement 
in Microsoft Basic), the program 
searches for a file on drive A called 
$$$.SUB. 

This file is normally created by the 
CP/M Submit utility that came with 
your CP/M. Whenever it exists, 
CP/M takes the commands from this 
file instead of the keyboard. Unfortu¬ 
nately, information is stored in this 
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file in an unconventional way, and 
most descriptions of the Submit fea¬ 
tures tell us that the only way to cre¬ 
ate such a file is through the Submit 
utility. 

The $$$.SUB file contains one or 
more 128-byte records. The first byte 
in each record is the length (number 
of characters) of the CP/M command 
that follows. Then the command is 
stored simply as a series of ASCII 
characters. It doesn't matter what fol¬ 
lows the command; the Submit util¬ 
ity leaves garbage in the record after 
the command. 

There is only one command per 
128-byte record. The commands are 
stored in reverse order (that is, the 
last record in the file is executed 
first), and when a record is executed 
it is effectively erased. When the 
complete file has been executed, it is 
automatically erased. 

The Programs 

One of the two program segments 
included with this article is a "user- 
defined function" (a special kind of 
subroutine) written in CBasic; the 
other is a regular subroutine written 
in Microsoft Basic (see Listing 1). 
Each routine, when placed in your 
program, allows your program to cre¬ 
ate and use the special $$$.SUB file. 

To use these routines, you must 
supply three parameters: the com¬ 
mand you want to store in the file, 
the sequence number that deter¬ 
mines in which order your com¬ 


mands will be executed, and the logi¬ 
cal file number used to reference the 
file while it is open (use a number 
that is not currently active). 

One of the advantages of a user-de¬ 
fined function over a simple subrou¬ 
tine is that the names of the variables 
do not have to either match or be dif¬ 
ferent from variables in the main pro¬ 
gram. This allows the same function 
to be used without change in many 
different programs, and all you have 
to do is transfer a copy of it from a 
text file on disk where it is kept to the 
appropriate place in any given pro¬ 
gram written in the same language. 
The user-defined function gets the 
values it needs (parameters) from the 
relative position of the variables or 
values in parentheses when the func¬ 
tion is requested (called) by the main 
program. 

Let's set up the statement which 
calls the function using the example 
above. Let's assume our CBasic pro¬ 
gram is called Mailist. Since we even¬ 
tually want to return to the Mailist 
program, that command should be 
stored first in the SSS.SUB file (re¬ 
member, the commands are exe¬ 
cuted in reverse order): 

X% = FNCHAIN%("A:CRUN2 A:MAILIST'\ 

1 , 20 ] 


Address correspondence to Wesley E. Barbour, 
RR 1, Box 208, Agamenticus Road, Cape Ned - 
dick, ME 03902. 
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“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

INGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 
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THE BIG BOARD PROJECT: Three years In the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance. American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

fully socketed! FEATURES: (Remember, all this on one board!) 


REAL TIME CLOCK (OPTIONAL) _ 

Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
| parts: $9.95 


BLANK PC BOARD — $149 

The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 
and a diskette with the source of our BIOS. BOOT, and PFM 3.3 MONITOR. 


_ PFM 3.3 2K SYSTEM MONITOR _ 

The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine, Fill Memory, Test Memory, GoTo, 
Read and Write I/O Ports. Disc Read (Drive Track. Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 

Z-80 is a Trademark of Zilog. 


CP/M* 2.2 FOR BIG BOARD 

The popular CP/M* D.O.S. to run on Big Board is 
available for $159.00. 


PRICE CUT! 


64K RAM 

Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


_ Z-80 CPU _ 

Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $49 


BASIC I/O 

Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for Input. Output would be on the 80 x 24 Video Display. 


_ 24 x 80 CHARACTER VIDEO _ 

With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case 


_ FLOPPY DISC CONTROLLER _ 

Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives Directly 
compatible with standard Shugart drives such astheSA800 or SA801. Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 


_ TWO PORT PARALLEL I/O (OPTIONAL), _ 

Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $19.95 


* 3999 ? ■= 


SIZE: 8 1 /? x 13 3 /4 IN. 

SAME AS AN 8 IN. DRIVE. 
REQUIRES: 5V @ 3 AMPS 
* - 12V @ 5 AMPS. 


Digital Research Computers 

** (OF TEXAS) r 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order, VISA, MC, cash accepted. We will accept COD’s (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00shipping. 
USA AND CANADA ONLY 


TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

**1 TO 4 PIECE DOMESTIC USA PRICE. 































































































The 1 causes this command to be 
placed in the first 128-byte record in 
the file; 20 is an otherwise unused file 
number. 

The variable X% will have a value 
of 0 if the function is able to write in 
the file, or a value of 1 if there is a 
nonfatal error. It is a good idea to 
specify the drive along with the actu¬ 
al file name so that the program will 
operate correctly no matter which 
drive is the currently logged-in drive. 

Now we need to call the function 
again, this time to place Supersort in¬ 
to operation. The command line will 
also have to pass the sort require¬ 
ments to the sort program (unless we 
set up a special command file): 

X% = FNCHAIN%("A:SORT; IN = 100,CR; 
SORT B:MAIL.DAT; OUT = B:SORTED.DAT; 
KEY = #7,5,#1,20; GO",2,20) 

This statement would be typed on 
one line. It loads and executes a pro¬ 
gram on the A drive called Sort. Rec¬ 
ords to be sorted have a maximum 
length of 100 characters and are de¬ 
limited by carriage returns. The file 
you want to sort is called MAIL.DAT 
on drive B. The sorted results are to 
be put in a file called SORTED.DAT 
also on drive B. The records are 
sorted by field number 7 (zip code) 
and within a given zip code by field 
number 1 (last name). "GO" directs 
the sort to begin without further ac¬ 
tion. The 2 indicates this long com¬ 
mand will be stored in the second 
record of $$$.SUB. 

Since there will only be two rec¬ 
ords in this example, the sort com¬ 
mand will execute first, then the CBa- 
sic program Mailist will execute 
again. (The second time, of course, 
the sorted order will already be deter¬ 
mined, and you could choose a print 
option from the menu.) 

Once have you stored the neces¬ 
sary commands in the $$$.SUB file, 
the CBasic program must execute a 
stop. This will return control to CP/M 
and the newly created Submit file 
will take over. 

The special function will look for a 
$$$.SUB file, and if not found, will 
create one. CP/M will automatically 
erase it after all commands have been 
executed. 

In order to use the MBasic version, 
your program must supply the values 
for COM$ (the command to be exe¬ 
cuted), S% (the sequence number) 
and F% (the logical file number). 
Then use a GOSUB 50 statement (or 
whatever line number you gave the 
subroutine) whenever you want to 
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stuff a command into the $$$.SUB 
file. A System command is needed to 
leave MBasic, at which time the 
$$$.SUB file will begin execution. 

The same types of routines can be 
placed in most programs used with 
CP/M no matter which languages 


they are written in—Pascal, Cobol, 
Fortran or assembly. However, Bazic 
from Micro Mikes will not work due 
to the inability of that language 
(similar to North Star Basic) to specify 
an alphanumeric file type such as 


.SUB.B 


********** **********************************♦************#.****«.** 
CBASIC FUNCTION: 

DEF FNCHAIN’/.<COM$, SEQUENCE’/.* FILE’/.) 

REN Will set up or add to temporary file which will operate 
REM as a "submit" file automatically at the next warm boot* 
REM effectively allowing program chaining outside CBASIC 

IF END # FILE’/. THEN 17.71 

OPEN "A: %%%. SUB" RECL 128 AS FILE’/. 

GOTO 17. 72 

17.71 CREATE "A:*** SUB" RECL 128 AS FILE’/. 

17. 72 IF END # FILE’/. THEN 17. 73 

PRINT USING # FILEX, SEQUENCE’/.* CHRS (LEN ( COM* ) ) +COM< 

CLOSE FILFX 

FNCHAIN’/.=0 

RETURN 

17. 73 FNCHAIN’/.= 1 

CLOSE FILE’/. 

RETURN 

FEND 


***************************************************************** 

MBASIC SUBROUTINE: 

50 0PEN"R" * #F7., "A: ***. SUB", 128: FIELD#F’/„ 128 AS BUF* 

LSET BUF*=CHR*(LEN<COM*) >+COM*: PUT #F’/., S’/.: CLOSE #F*/.: RETURN 

***************************************************************** 

SAMPLE CBASIC TEST PROGRAM: 

REM CBASUB «•+++ 

REM CBASIC PROGRAM TO DEMONSTRATE USING A SUBMIT FILE TO CHAINN 
SOMEWHERE OUTSIDE CBASIC 

DEF FNCHAIN’/.(COMS, SEQUENCE/.* FILE’/.) 

IF END # FILEX THEN 17. 71 

OPEN "A: %%%. SUB" RECL 128 AS FILE’/. 

GOTO 17 72 

17. 71 CREATE "A %%* SUB" RECL 128 AS FILE*/. 

17. 72 IF END # FILE’/. THEN 17. 73 

PRINT USING "&"# # FILE'/., SEQUENCE’/.; CHR< < LEN < COM* ) ) +COM$ 

CLOSE FILE*/. 

FNCHAINX=0 
RETURN 

17.73 FNCHAINX=1 
CLOSE FILE’/. 

RETURN 

FEND 

C0M*="CRUN2 CBASUB" 

XX=FNCHAIN’/.<COM*, 1,1) 

INPUT"CP/M command desired? ";COM* 

X’/.=FNCHAINX<COMS, 2, 1) 

REM FILE IS NOW READY AND SHOULD EXECUTES 
WHEN THIS PROGRAM TERMINATES 

END 

***************************************************************** 

SAMPLE MBASIC TEST PROGRAM: 

10 REM ++++ MCHAIN. BAS ++++ 

20 GOTO 100 

50 0PEN"R",#FX,"A :%%%. SUB",128:FIELD#FX,128 AS BUF* 

LSET BUF*=CHR*(LEN(COMS> )+COMS: PUT #F’/., S’/.: CLOSE #F’/.: RETURN 
100 F’/.= i : SX*1: COM*="MBASIC B:MCHAIN" : GOSUB 50 
110 INPUT"CP/M command desired";C* 

120 SX=2:COM*=CV GOSUB 50 
130 SYSTEM 


***************************************************************** 
NOTE: Since both of the test programs are endless loops, we need 

to terminate their operation by using the control-C or "DEL" keys 
during the execution of the SUB file# which will cancel 

operation of the submit file and cause it to be erased. 

Listing 1. Routines that let you "chain" CP/M programs. 









Circle 183 on Reader Service card. 



‘TIME IS MONEY” 


INTROL-C for the 6809 


For process control, Introl-C saves 
time in two important ways: 

1. Less development time than 
assembly language 
Faster execution time 
(and smaller code size) than 
most other high-level 
languages 

lntrol-C/6809 includes: 

• C Compiler 

• 6809 Assembler 

• Linking Loader 

• Library Manager 

• Standard Library 


Introl-C produces efficient, re-entrant, 
position-independent, ROMable object 
code. 

Available as resident software for: 
FLEX-09* $300, UNIFLEX* $350, and 
OS-9** $300 or as cross-software for 
CP/M*** $350 systems. 8" SSSD diskette 
only. Add 10% outside U.S. and Canada. 

Trademarks: 

♦Technical Systems Consultants 
♦♦Microware, Inc. 

♦♦♦Digital Research 


647 W. Virginia St 
Milwaukee , WI53204 



4^7iT/Mir iriituyuu/vccj W i 

CORPORATION < 4 i 4 > 276-2937 


Circle 91 on Reader Service card. 


QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI 



QUEST - A NEW IDEA IN ADVEN¬ 
TURE GAMES! Different from all the 
others. Quest is played on a computer 
generated map of Alesia. Your job is to 
gather men and supplies by combat, bargain¬ 
ing, exploration of ruins and temples and 
outright banditry. When your force is strong 
enough, you attack the Citadel of Moorlock 
in a life or death battle to the finish. Play¬ 
able in 2 to 5 hours, this one is different 
every time. 

16K COLOR-80 OR TRS-80 or 12KOSI. 
$14.95. 


BASIC THAT ZOOOMMS!! 

AT LAST AN AFFORDABLE COMPILER 
FOR OSI AND TRS-80 COLOR MA 
CHINES!!! The compiler allows you to 
write your programs in easy BASIC and 
then automatically generates a machine 
code equivalent that runs 50 to 150 times 
faster. 

It does have some limitations. It takes at 
least 8K of RAM to run the compiler and it 
does only support a subset of BASIC—about 
20 commands including FOR, NEXT, END, 
GOSUB, GOTO, RETURN, END, PRINT, 
STOP, USR(X), PEEK, POKE, 

X , X , = , VARIABLE NAMES A-Z, A 
SUBSCRIPTED VARIABLE, and INTE¬ 
GER NUMBERS FROM 0 - 64K. 

TINY COMPILER is written in BASIC. It 
generates native, relocatable 6502 or 6809 
code. It comes with a 20 page manual and 
can be modified or augmented by the user. 
$24.95 on tape or disk for OSI or TRS-80 
Color. 



LABYRINTH - 16K EXTENDED COLOR 
BASIC — With amazing 3D graphics, you 
fight your way through a maze facing real 
time monsters. The graphics are real enough 
to cause claustrophobia. The most realistic 
game that I have ever seen on either system. 
$14.95. (8K on OSI) 


U LIIVLLLL 



VENTURER!— A fast action all machine 
code Arcade game that feels like an adven¬ 
ture. Go berserk as you sneak past the 
DREADED HALL MONSTERS to gather 
treasure in room after room, killing the 
NASTIES as you go. Great color, high res 
graphics, sound and Joystick game for the 
TRS-80 Color or OSI machines, (black 
and white and silent on OSI.) Tape only. 
$19.95. 


AARDVARK- 80 

2352 S. Commerce, Walled Lake, Ml 48088 
TRS 80 COLOR (313) 669-3110 



OSI 
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Bubble Sort with Sinkers: 
A Still More Excellent Way 

The most efficient w ay yet to sort record lists . 

By David Vergin 


T he two-direction bubble sort de¬ 
scribed in the April 1981 issue of 
Microcomputing ("A Better Bubble 
Sort" by W. A. Harrison and S. H. 
Sachs, p. 148) points the way to a 
bubble-sort algorithm that is as sim¬ 
ple as the one-direction sort but faster 
than the full-pass two-direction sort. 
The sort described here usually 
makes about half as many compari¬ 
sons of item pairs as the standard 
bubble sort. 

Sample sorts show that all three of 
these pair-switching sorts do the job 
using the same number of switches. 
No improvement in the number of 


switches is possible within the limits 
of the pair-switching technique. But 
the improvement shown by the two- 
direction sort shows that you can ap¬ 
preciably reduce the number of com¬ 
parisons that must be made. The sort¬ 
ing algorithm presented here is one 
possible pattern for minimizing the 
number of comparisons. 

The problem with full-pass bubble 
sorts is that, for the sake of a simple 
algorithm, many properly-oriented 
pairs are examined again and again. 
To eliminate this, you need a way to 
recognize patterns in the emerging 
order that need not be re-examined as 


the sort continues. 

Sinkers 

The "bubbles" in a bubble sort are, 
of course, high numbers (or alpha 
strings) that are too near to the bot¬ 
tom of the list. These must float up to 
the top of the list during the sort. 
These bubbles displace smaller num¬ 
bers (sinkers) near the top of the list 
and push them down to their proper 
positions. In the two-direction sort 
(Fig. 1), the sinkers drop more quick¬ 
ly during the downward pass as op¬ 
posed to a one-direction sort, in 
which they are displaced one posi- 


I 74259638 
I ok 7 no 4 
4—7 

7 no 2 

2- 7 

7 no 5 
5 — 7 

7 ok9 no 6 
6-9 
9 no 3 
3 —9 
9 no8 
8 -9 
6 no 3 ok 8ok 9 
3-6 
7 no 3 
3-7 
5 no 3 

3 — 5 
4 no2 ok 3 

2 -4 
I ok 2 

I ok 2 ok4no 3 

3— 4 

4 ok 5ok 7 no 6 

6—7 

7 ok 8 ok 9 

I ok 2 ok3ok 4 ok 5ok6ok7ok8ok9 


Fig. 1. A full-pass two-direction sort routine re¬ 
quires the indicated 32 comparisons and 12 
switches to order the digits from the initial 
arrangement. 


Address correspondence to David Vergin, PO Box 
700, Milton, WA 98354. 


I 74259638 

I ok7 no4 
4-7 

I ok 4 ok 7 no2 

2— 7 
4 no 2 
2-4 

I ok 2 ok4 ok 7 no5 
5-7 

4 ok 5 ok 7 ok 9 no 6 

6 -9 
7 no 6 
6-7 

5 ok 6 ok 7 ok 9 no 3 
3-9 

7 no 3 
3-7 

6 no 3 
3-6 
5 no 3 
3 — 5 
4 no 3 

3— 4 

2ok3ok4ok5ok6ok7ok9no8 
8-9 
7 ok 8 ok 9 


Fig. 2. A sinker-following-bubble routine re¬ 
quires 33 comparisons and 12 switches to do 
the same job shown in Fig. 1. 


174 259 638 

I ok 7 no 4 
4—7 
I ok 4 

7 no 2 
2 — 7 
4no2 
2-4 
I ok 2 

7 no 5 
5-7 
4ok 5 

7 ok 9 no 6 
6- 9 
7 no 6 
6-7 
5ok 6 

9no 3 
3—9 
7 no 3 
3-7 
6 no 3 
3- 6 
5 no 3 
3-5 
4 no 3 
3-4 


Fig. 3. A pop-up bubble sort with sinkers re¬ 
quires only 20 comparisons and 12 switches to 
arrange the digits in proper order. 
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tion at a time with each upward pass. 

Let us first modify the full-pass 
two-direction sort slightly (see Fig. 2). 
We begin on an upward pass. Sup¬ 
pose that when we make a switch we 
interrupt our upward progress to im¬ 
mediately check the switched sinker 
against the next lowest item to see if it 
should drop more than a single posi¬ 
tion. If the second comparison shows 
that the sinker should not fall further, 
we simply continue on the upward 
pass. But if the second comparison 
shows that the sinker should contin¬ 
ue falling, we make the switch and 
check the new next lowest item. 

We continue working our way 
back down the list until the sinker 
bumps into a smaller item below it 
and comes to rest in proper (though 
partial) order. At this point we again 
reverse direction and continue work¬ 
ing our way up the list until another 
switch is needed; we follow that new 
sinker down as far as necessary. 

In this way we progress by a series 
of partial passes tending upward 
whenever a sinker does not carry us 
down. When we finally reach the 
top, the list is sorted and we're done. 
This modified strategy usually elimi¬ 
nates a few comparisons over the 


full-pass two-direction sort. But its 
real importance is that it exposes 
a pattern. As can be seen in the sink¬ 
er-following-bubble sort in Fig. 2, the 
downward passage of a sinker 
through previously-sorted items does 
not disturb their proper order. The 
sinker must be compared at each 
new level to see if it should drop fur¬ 
ther. But once it reaches its resting 
place, the return pass up over the pre¬ 
viously sorted material (to the previ¬ 
ous high point of the search) is super¬ 
fluous. Much better to pop up and 
continue the upward pass at the point 
where the sinker was first discov¬ 
ered. Everything below that is now in 
order. 

The progress of such a pop-up bub¬ 
ble sort with sinkers is shown in Fig. 
3. The bonus is program simplicity. 
As the flowchart in Fig. 4 shows, this 
modified bubble sort is just as simple 
as the standard one-direction sort. 
Because we know that everything be¬ 
low us is always in proper order at 
any point, we no longer have to keep 
track of the execution of switches 
during a pass to know when we are 
done. 

Also, because the backing-down 
routine is part of the switching 



Fig. 4. Flowchart for the pop-up bubble sort 
with sinkers routine. 


branch of the program, we eliminate 
almost half of the full-pass two-direc¬ 
tion flowchart. The other basic 
change is a variable, MAX, to keep 
track of the top of the sorted material 
so we can pop up to a new bubble af¬ 
ter following a sinker down.B 


Circle 103 on Reader Service card. 



A solid state 
disk emulator for your 
APPLE*, TI?S80**, SI00, 
or SS50 computer 

• A FAST mass storage device. Speeds up 
any program requiring disk access. 

• No head seek time, no motor startup time, 
no moving parts. 

• Standard 256K bytes of storage expandable 
to 1 megabyte. 

• Independent regulated power supply. 

• Automatic power failure detect and battery 
backup. 

SEND FOR • Hardware error detection and write protv ct. 

• Only 4 bytes-ports of address I/O space used 

• Hardware optimized for block transfers 
and access. 

• Drivers, diagnostics, and utilities software 
provided. 

• Certified to comply with Class B limits 
■ Part 15 of FCC rules. 

I^IL^IMrlNC. Tel. (617)648-1717 

74 Appleton St., Arlington, MA 02174 


Introductory 
Price $1095. 

plus tax and shipping 


BROCHURE 

Identify your model. 


♦Trade Mark Apple **Trade Mark Tandy Corp. 



TEACHING 

WILL NEVER BE 
THE SAME AGAIN! 


Circle 166 on Reader Service card. 


Requires CP/M™ 2.2, 48K, and 
24 x 80 CRT. Available on 8" 
(3740) Single Density Disk. 
Contact distributors for other 
formats. 

Package includes: Torricelli 
Author program, a linear 
presentation program, com¬ 
plete documentation, two 
courses of instruction and 
description of the entire educa¬ 
tional software line. $295 

California residents add 6% tax. 
Visa/MasterCard accepted. 

*CP/M is a trademark of 
Digital Research. 

•WordStar is a trademark of 
Micro Pro Int. 


A powerful authoring and 
presentation program that 
allows teachers without pro¬ 
gramming experience to create 
effective training and education 
courses. Specifically designed 
for Business, Industry, Educa¬ 
tion and Home use. 

Features include: 

• Built-in full screen editor 
using WordStar™ com¬ 
mands for rapid on-screen 
editing and course genera¬ 
tion. 


INTRODUCING 

ToRRtceLLl 


• Creation of courses for mass 
distribution is fully sup¬ 
ported. 20% royalties for 
courses submitted for our 
courseware catalog. 


THE ANSWER 
IN COMPUTERS 

6035 University Avenue, #7 
San Diego, CA 92115 
714-287-0795 
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CP/M Table-Setter 

Its word processing capability gives this table maker more 
flexibility than other spreadsheet programs. 

By Frank Derfler 


I f you've been watching the ads for 
CP/M-compatible software, you've 
probably seen Lifeboat Associates' ad 
for a program called T/Maker II. The 
name T/Maker stands for table 
maker. This is the second version of 
the table-maker software, and it's 
marketing's good fortune that the 
name alliterates. 

T/Maker II displays information in 
the form of tables. It shares this 
characteristic with such popular pro¬ 
grams as VisiCalc and Super Calc. But 
T/Maker II can be used in applica¬ 
tions that the other spreadsheet pro¬ 
grams could never touch. 

T/Maker II can display and sort 
numbers, letters or combinations of 
numbers and letters. A typical ap¬ 
plication might be to display informa¬ 


tion on hourly workers in a business. 
The table of information could in¬ 
clude the workers' names, the names 
of their supervisors, their hourly 
wages, total hours worked, overtime 
hours worked and their withholding 
costs. The information could be con¬ 
tained in a master data file with a 
great deal of other data. It can be 
sorted alphabetically by name, 
grouped by supervisors, or displayed 
according to salary, withholding or 
any other factor. 

The financial information can be 
entered or changed in any column 
and all columns recalculated with a 
simple command. Tables created by 
T/Maker II can be embedded in text 
and easily printed out as part of a 
report or even transmitted over elec¬ 


tronic mail systems. 

Two features of T/Maker II make it 
easy to use. The first is a complete 
word processing program on the 
order of the famous Electric Pencil. 
The second is a complete command 
language that enables beginning 
users to immediately use the power 
of the software and provides ex¬ 
perienced users with a very fast in¬ 
formation manipulation tool. 

The T/Maker II Word Processor 

The T/Maker II Edit function is a 
separate overlay program which pro¬ 
vides a fully capable character- 
oriented word processor. Every com¬ 
mon editing function (character in¬ 
sert/delete, global search/replace¬ 
ment, full cursor control, and so on) is 
available through easily used control 
codes. Some uncommon capabilities 
are available too. The Edit program 
lets the user store a few lines (the 
space available for storage depends 
on the RAM available) that will be 
used repeatedly throughout the text. 
These characters are then entered in¬ 
to the text with a control-X com¬ 
mand. This feature is certainly handy 
for preparing reports in which 
lengthy corporate, academic or other 
titles must often appear. 


Address correspondence to Frank J. Derfler, Jr., 
PO Box 691, Herndon, VA 22070. 


Sales Data 


ex 
acl 
ac2 

+ Item A 
+ Item B 
= Total 

Table 1. The T/Maker II command syntax is easily understood. The line starting with ex (which 
stands for example) tells T/Maker where you want the numbers placed and what they should look 
like. Those 9's are simply place holders. The instruction ac means always compute. The numbers 1 
and 2 in acl and ac2 are equation numbers which can range from 0 to 20. In this example, acl is a 
column equation and ac2 is both a column and a row equation. The instructions for acl simply 
say, "Subtract row 1 from row 2 and display the difference in row 3." Similarly, ac2 is a straight 
addition instruction. Other instructions let the user set conditions and variables. 


1977 

9999.99 


1978 
99999.99 
- + 

+ + 

9 11.1 

11.23 14.11 


Increase 

99999.99 


Total 

99999.99 
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Sales Data 




1977 

1978 

Increase 

Total 

ex 


9999.99 

99999.99 

99999.99 

99999.99 

acl 


- 

+ 

* 


ac2 


+ 

+ 


= 

+ 

Item A 

9.00 

11.10 

2.10 

20.10 

+ 

Item B 

11.23 

14.11 

2.88 

25.34 

= 

Total 

20.23 

25.21 

4.98 

45.44 


Table 2. The Compute command directs the program to work the equations and display the results 
according to the instructions in the table. After the table has been calculated, you can still change 
any number or equation and have the calculations done again. 


Additionally, other lines can be 
sent out to temporary storage in a 
buffer and called back in when need¬ 
ed. This is great for those of us whose 
thoughts get ahead of our logic. It's 
nice to be able to save a good thought 
for later use in a more appropriate 
place. 

The T/Maker II editor will scroll 
the screen so that documents wider 
than the available display screen can 
be created. Again, this capability is 
handy for writing reports and statisti¬ 
cal spreadsheets. A unique Frame 
mode lets you move around inside a 
big document and not get lost. When 
you select Frame mode, a representa¬ 
tional map of the document is created 
which shows you where you are; you 
can continue to edit and create data 
in the Frame mode. This is very 
useful for making little changes to 
already-existing large documents. 

The editor has a printing function 
which can provide justification and 
column printing. Subroutines to do 
proportional spacing are not includ¬ 
ed, but that function can be provided 
by system-unique software or even 
by the printer itself. Other features 
are provided, such as page pause to 
change paper and the proper han¬ 
dling of tabs for table printing. 

The T/Maker II editor is very pow¬ 
erful, and its integration into 
T/Maker II adds a great deal of value 
to the complete package. 

Table Making 

As nice and as powerful as the 
T/Maker II word processor is, it 
would be just another word pro¬ 
cessor without the table creation and 
manipulation functions. The Com¬ 
pute subroutine is the heart of the 
table creation function. It is used to 
call data from the files and to perform 
the data manipulations. The first step 
in creating a simple table is to type in 
the headings and numbers. This is 
essentially a typing task, and full 
editing capabilities are available. The 
second phase involves entering the 
formatting instructions and the equa¬ 
tions that tell the program what to do 
with the data. 

I found a great similarity between 
the process of learning T/Maker II's 
command language and the process 
of learning Basic. Both languages can 
be used by beginners with very little 
instruction, both are powerful, and 
both let users achieve high levels of 
sophistication with experience. Basic 
and T/Maker II's command language 
use common symbols and meaning¬ 


ful phrases to create commands. In 
both languages, there are often 
several ways to do the same job. I 
don't mean to imply that T/Maker II's 
commands are the same as Basic, 
only that the level of effort and the 
nature of the learning experience are 
similar. 

Table 1 explains one fairly simple 
T/Maker II table. This table is an ex¬ 
ample of one constructed for limited 
use. The data is entered directly into 
the table, the commands are given 
and the results computed. The data 
and formulas may be changed and 
recomputed (and the results of each 
change saved separately), but this 
kind of table would mainly be used 
for limited runs on limited amounts 
of data. 

Obviously, this kind of analysis 
becomes very powerful when it can 
be applied to large bodies of data 
repeatedly over long periods of time. 
This analytical capability is needed 
for business reports, academic 
studies and many other statistical 
problems. T/Maker II lets users selec¬ 
tively and automatically pluck data 
from extensive files and display and 
manipulate it in any assortment of 
permanent user-constructed files. 

The greatest limitation in using 
desktop computers in business in¬ 
volves creating data files. Computers 
can file, sort and manipulate data, 
but somebody has to put the data into 
the system the first time. T/Maker II 
limits the weight of this burden 
because the data only has to be 
entered once. After that initial entry, 
the program can be instructed to pick 
through the data files to withdraw 
whatever information it needs for a 
particular application. 

As a small bonus, the T/Maker II 
files are standard CP/M files. If you 
have to enter the data for other ac¬ 
counting or information programs to 
work on, it may be possible to struc¬ 
ture the data files so they can be used 


by programs other than T/Maker II. 
The files can also be easily transmit¬ 
ted by any of the popular smart ter¬ 
minal programs that run under 
CP/M. 

The first step in using this function 
of T/Maker II is creating the data file. 
A typical data file groups the name of 
the information with a list of values. 
Because no difficult entry or typing is 
needed, file entry can be done by 
relatively inexperienced office per¬ 
sonnel. 

The harder job is the creation of the 
table mask, which is used to 
withdraw data and display it. This 
only has to be done once. After the 
file mask is created, running 
T/Maker II and creating tables is 
easy. Creating the mask isn't dif¬ 
ficult, but some care and thought 
must be given to leaving space 
enough for the largest possible 
numbers that will be displayed and to 
calling out the data you really mean 
to use. "Garbage in—garbage out" 
still applies. 

Once the mask is created and the 
equations are entered into the table, a 
simple Load command (specifying a 
file name) brings the desired data into 
the columns and rows. A Compute 
command causes the program to 
work the equations and display the 
results. A very handy Unload com¬ 
mand takes the data out of the mask 
and stores it as a data table. In this 
way, yearly tables can work on the 
processed file data of a complete set 
of monthly tables. The system can 
rapidly generate a great deal of infor¬ 
mation-all from a one-time entry of 
the initial data. 

Operation 

T/Maker II is easy for anyone to 
use. Mistakes in entering com¬ 
mands are met with understandable 
error messages. Mistakes in 
constructing the tables are easy to 
spot because of blank spaces, strange 

Microcomputing, October 1982 71 








amounts and other clues. It's good 
practice to run new tables with easy 
numbers that will produce predict¬ 
able solutions. Nothing is more likely 
to cause the entire computerized 
system to fall from grace than reports 
that give the authority of computer 
processing to erroneous data. 

In practice, you generate reports by 
first using T/Maker II tables to 
manipulate the data and determine 
the results. Save these final tables 
with one command—Compute Clean 
Save—which removes the equations 
and all directions and saves a clean 
table of data. Use the word processor 
to write text describing the data (or 
whatever needs to be discussed) and 
then call the tables into the text when 
appropriate. The entire document 
could then be printed out, transmit¬ 
ted using a communications program 
or transferred in disk format. 

T/Maker II's documentation is ex¬ 
cellent. The large manual has three 
sections: operation, installation and 
tutorial. The operation section in¬ 
cludes an extensive table of contents 
but no index and is clearly written. 
The author doesn't use a lot of com¬ 
puter jargon, but rather helps the 
user understand T/Maker II com¬ 
mands and functions and apply the 
program to practical situations. The 
tutorial is excellent. It takes the user 
through a step-by-step on-line ex¬ 
perience and describes what is hap¬ 
pening along the way. 

The disk includes a demonstration 
mode which automatically shows 
what the displays look like and how 
they can be used. It immediately 
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80 CHARACTER VIDEO BOARD-S-100 



All This on ONE BOARD: 

• Keyboard port with TYPE-AHEAD buffer 

• 8275 CRT controller with light pen port 

• Two 2716’s- program & character rom's 

• Optional 2716 for CHARACTER GRAPHICS 

• All screen & keyboard ram 

• SIMULTANEOUS I/O or Memory mapped 

• Z-80 MPU-2 or 4 Mhz system clock 

• Easy to adapt Software 

• Uses only EAST-TO-GET parts 

• Use in any S-100 system 

• 696 Bus Compliance: D8 M16 18 T200 

• Build for less than $200 

Now includes crystal & heat sink, 
introducing The VDB-A 
Bare board with Documentation $49.50 
+ $2 s&h (III. res. add 6% tax) 

Simp liwau PRODUCTS CO. Dept km 9 
P.O. Box 601, Hoffman Estates, IL 60195 
Dealer Inquiries Invited 
312/359-7337 



1977 

Sales Data 

1978 

Increase 

Total 

Item A 

9.00 

11.10 

2.10 

20.10 

Item B 

11.23 

14.11 

2.88 

25.34 

Total 

20.23 

25.21 

4.98 

45.44 


Table 3. When the table is ready to be printed, the equations, instructions, placeholders and all 
other excess information are removed with a simple Clean command. 


removes the fear of the system that a 
new user is likely to have. The 
demonstration is also great for in¬ 
troducing the program to nontechni¬ 
cal people who will not be creating 
the table formulas and commands, 
but who will enter data and run the 
programs to generate the finished 
tables and reports. 

Installation 

It is true that CP/M has become a 
widely accepted operating system 
allowing programs to be carried from 
one system to another. However, the 
need for program customization or 
installation still remains. This is par¬ 
ticularly true of programs that make 
heavy use of the I/O ports and editing 
features available within the system. 
T/Maker II comes as a generalized 
program which must be tailored for 
operation on a specific system. Hap¬ 
pily for those of us who are not expert 
machine-language programmers, a 
comprehensive installation and mod¬ 
ification program is included on the 
program disk. The proper settings for 
the common CP/M microcomputer 
systems are included in the program. 

Most versions of CP/M on the mar¬ 
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SOFTWARE & NEWS 

FOR MICROPOLIS S-100. INCL. VECTOR GRAPHIC. 
EXIDY. COS. COMPAL. BLACKHAWK. IMSAI and 
the 16-sector TANDON & TEAC. 

MDOS & CPM Languages. Util s. Apple s. Games 
Price List - Free Catalog - $2.00 

BASIC/S & Z Compilers .$345 

Accounting S/W - A/R. A/P. G/L, INV, 

PAY. Order Entry . $140-5350 

Data Base Management. S50-S450 

Mail System . $50 

Assembly Language Sorts - called from Mp 

Basic or Basic-80. $75 

MDOS to CP/M, CP/M to MDOS translator and 

disk utilities . $150 

Word Processors. S125-$500 

Micropolis/Vector Graphic Users Group 

Monthly newsletter, S/W discounts.. S18 

Library disks (MDOS & CP/M) . $3-$10 

Products postpaid to N Amer Add $7 elsewhere. All 
funds in U S. S. VISA & MC accepted. Deduct 5% for 
cash. 

DAMAN (205)881-1697 

Ste. 202, 604 Springwood Cr.. Huntsville. AL 35803 






ket today make the computer react 
like a common terminal (usually the 
ADM3A) in the areas of cursor con¬ 
trol, character deletion, reverse 
video, and so on. If you're running a 
reasonably standard configuration 
for your display and printer I/O, you 
can have T/Maker II up and running 
in just a few minutes by following the 
simple instructions. If you have a 
customized system, you will need to 
know such things as the address of 
the output data port and status port, 
polarity, and printer and cursor ad¬ 
dressing techniques. If you have a 
system so different that it is not in¬ 
cluded in the T/Maker II menu, then 
you probably know these things by 
now anyway. 

The T/Modify installation program 
lets you customize the word pro¬ 
cessor so it responds to the same com¬ 
mands as other programs you use. If 
you're accustomed to the control 
codes used in WordStar, Scripsit or 
Electric Pencil, you can make the 
T/Maker II editor respond to almost 
all of those same editing commands. 
This little feature may not seem 
significant, but it makes transition 
into the system much easier for 
anyone already familiar with a dif¬ 
ferent word processing program. 
This is particularly important for 
nontechnical personnel who use 
another program regularly. 

T/Maker II requires a 48K CP/M- 
equipped system to operate effective¬ 
ly. More memory will be useful for 
many applications. An 80-column 
display is ideal, but a version for 
64-column screens is available. 

Value 

T/Maker II has some excellent uses 
in business, the academic world and 
even personal finance. The combina¬ 
tion of a word processor and table 
maker makes it a complete pack- 
age—you really don't need anything 
else to generate first-class reports. It's 
a mature program with no bugs or 
quirks. The $275 price makes it a 
great value for anyone who can use 
its capabilities. ■ 
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RIBBONS 

Low Price • FREE Shipping 

SATISFACTION GUARANTEED 

MX-80 Cartridge 


1-2 


price each in quantity of 
3-5 6-11 12-23 


24-47 


8 . 95 ^ 8.41 7.90 7.43 6.99 

RIBBON LOOPS 

new ribbon for your old cartridge 
top quality nylon • standard matrix ink 
price each in quantity of 
1-2 3-5 6-11 12-23 24-47 

3.95 3.63 3.34 3.08 2.83 

7.86 7.23 6.65 6.12 5.63 

2.92 2.69 2.47 2.27 2.09 

2.26 2.08 1.91 1.76 1.62 

New cartridges are available in black ink only. 

Loops are available in blue or black ink (same price). 

You may mix any combination for quantity price breaks. 
Ribbon loops include DO-IT-YOURSELF INSTRUCTIONS. 

VISA DATA SYSTEMS MasterCard 

(305) 788-2145 • Box 99 • Fern Park, FL 32730 


MX-70/MX-80/MX-100 
MX-100 double length 
Decwriter LA34 
Radio Shack 26-1418 


Sales Opportunity 

A few select territories available 


Join a fast growing company in¬ 
volved in the microcomputer in¬ 
dustry as a direct salesman. 
Sales involve our wide selection 
of books, four publications and 
software. We are looking for a 
non-smoking individual with a 
good sales background and a ba¬ 
sic understanding of microcom¬ 
puters. An excellent career 
awaits the person who wants to 
be ‘‘on his own.” It will be the re¬ 
sponsibility of our direct sales¬ 
man to become familiar with all 
makes of computers and their 
sales outlets, amateur radio and 
electronic stores, book stores, 
and other outlets for our prod¬ 
ucts in your given territory. We 
will also add other lines as they 
become available. Arrangements 
are being made to coordinate ef¬ 
forts with some other firms in the 


area, including a major printer 
manufacturer. We offer an excel¬ 
lent growth potential with a high¬ 
ly motivated, young corporation. 
If you or someone you know is in¬ 
terested in the opportunities 
available at Wayne Green Inc., 
please submit your background 
in detail, including sales experi¬ 
ence, recent work history, knowl¬ 
edge of the microcomputing in¬ 
dustry, educational background 
and references to: 

Sales Manager 
Wayne Green, Inc. 

Peterborough, NH 03458 


All replies will be immediately ac¬ 
knowledged and held in the strict¬ 
est of confidence. 


WAYNE GREEN, INC. 
(M-10) Pine Street 
Peterborough, N.H. 03458 


THE BIGGEST NAME IN LITTLE COMPUTERS” 

TRS-80 Model D—Your Best Buy 
In a Business Microcomputer 

UP 
TO 


TRS-80 computers, u 
software and peripherals 

CASHIERS CHECK, MONEY ORDER OR 
WIRE TRANSFER 

CALL COLLECT: 1-505-758-8321 

FINANCIAL CONSULTANTS 
Cruz Alta Center • P.O. Drawer UUU 
Taos, New Mexico 87571 

DEALER F749 
Form F48 Provided 

Standard Warranty in Effect 
THE NATIONWIDE SUPERMARKET OF SOUND* 


15 % 

OFF! 
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TRS-80 


MODEL III 48k 2 Disk 

Systems from $1795 


COLOR COMPUTER 

Original and TCS versions 

TCS 16k Ext. Basic.$439 

MODEL II and MODEL 16 TCS 32k Ext. Basic.$499 


TANDON BARE DRIVES 
5V« inch 40 and 80 track drives 
8 Inch floppy & Winchester type 
Single & double sided available 


HARD DRIVE ADD-ON 

for most popular computers 

ACCESSORIES 


PRINTERS SOFTWARE 

RS Printers / Epson / Okldata 

C-ltoh & other popular printers WORD PROCESSING 


► ••••••Call for our CATALOG ••••••< 

For fast, efficient service. Heart of we can air freight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

-J^-Toll Free Number 800 433-5184 

^ Texas Residents 817 274-5625 


Payment Money order, cashiers or 
certified check Visa/MC 


Prices subject to change at any time 
No Tax out-of-state. Texans add 5%. 
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In Step with the Heath H8 

Build this circuit to troubleshoot and single-step the HZ8 adapter 
and keep your H8 humming along. 


By J. Glenn Brookshear 


H eathkit's H8 microcomputer is 
an outstanding choice for the 
computer enthusiast wanting to learn 
how a machine really works. Its ex¬ 
cellent documentation and modular 
construction let you build an in¬ 
expensive starting system with a vari¬ 
ety of ready-to-use software and then 
expand with professional or home¬ 
brew designs. (See, for example, the 
HZ8 adapter proposed by Patrick 
Swayne in his October 1980 article 


Quantity 

Description 

1 

74LS02 IC 

1 

14 pin wire-wrap socket 

1 

SPDT slide switch 

1 

SPDT lever switch 

3 

330 ohm resistors [Va watt) 

1 

lk ohm resistor [Va watt) 

1 

680 pF capacitor 

If the optional section of the HZ8 is not be¬ 

ing built, a 74LS74 and a 14 pin wire-wrap 

socket are also needed. 


Table 1. Parts list. 


Address correspondence to J. Glenn Brookshear, 
Department of Mathematics and Computer 
Science, Marquette University, Milwaukee, WI 
53233. 


"Upgrading the Heath H8 with a 
Z-80," p. 50). But if it fails to work 
when first turned on, a helpless feel¬ 
ing can quickly overcome one's 
enthusiasm. 

One problem is that the H8's single- 
step feature is implemented by soft¬ 
ware; if the adapter is not executing 
correctly, there is no easy method of 
finding out what it is doing. To solve 
this problem I designed a hardware 
single-step circuit that fits on the HZ8 
adapter. With this circuit and a logic 
probe, you can quickly trace the ex¬ 
ecution of the processor. 

The single-step circuit is shown in 
Fig. 1 and a parts list is given in Table 
1. The idea is to use the Ml pulse, 
which is generated during each op 
code fetch, to initiate a WAIT that will 
last until the operator indicates other¬ 
wise. Thus, the processor will be 
stopped during each fetch, with the 
op code on the data lines and the 
corresponding address on the address 
lines. 

Referring to Figure 1, note that if 
the processor is running, the next Ml 
signal will pull the CLEAR pin of the 
74LS74 low, causing the Q output to 
go low (and Q. to go high). Thus, the 
Z-80 will enterji wait state. During 
this wait state Ml is held low, but the 
RC network coupling it to the 74LS74 
allows the CLEAR pin to return to its 


normally high value. If SI is now 
switched to the left, a positive going 
edge is applied to the CLOCK pin of 
the 74LS74 which causes the high at 
D to be passed to the Q. output. This 
in turn allows the processor to exit 
the wait state. 

Switching S2 to the continuous-run 
position restores normal operation of 
the processor. Since this switch is not 
debounced, switching it from contin¬ 
uous-run to single-step will often 
catch the processor in a stage other 
than an op code fetch. This procedure 
can be used as an ad hoc method of 
obtaining additional information 
about what the Z-80 is doing. 

The single-step circuit requires on¬ 
ly one additional IC (the 74LS02), 
since one section of the 74LS74 used 
in the HZ8's optional section is 
available. I found ample room for the 
additional 74LS02 in the same area 
on the perfboard used for the op¬ 
tional section. I used a lever switch 
for SI, which I glued to the perfboard 
above the 8224. This allows for easy 
access when the adapter is installed. 

For S2 I used a slide switch 
mounted between the 8080 socket 
and the 7405. Power and ground con¬ 
nections were obtained from the 
nearest source. In particular I took 
the 5 V for SI from the 8224 and got 
power and ground for the additional 


74 Microcomputing, October 1982 












£mii 


SAY... 

Hardware modifications, 
Applications software, and 
Programming techniques that 

P ermit 
You to 

Hurtle past the 
Outmoded, 

Limited 
Information and 
Documentation that 
Accompanied 
Your system. 

Special attention is paid to the 
Apple*, Atari, Commodore, 
Heath, and IBM 
systems. What bet¬ 
ter way to say Hap¬ 
py Holidays to your 
favorite computerist... 

*A trademark of Apple Computer Inc 



yes! 


I want to give a subscription 
to MICROCOMPUTING for 
the Holidays (12 issues for $24.97) 


□Check enclosed 

Card#_ 

Signature _ 

My Name _ 

Address_ 

City _ 


□MC DVISA DAE DBill me 
_Expire Date _ 


.Interbank^ 


Please enter a one year gift subscription to: 
Name_ 


State 


Zip 


Address 
City_ 


. State_ 


Zip 



62AR7 


Canada & Mexico $27.97/1 year only, U.S. Funds 
Foreign $44.97/1 year only, U.S. Funds Drawn on U.S. Bank 

MICROCOMPUTING* 

P.O. BOX 997*FARMINGDALE, NY 11737 


... A SUBSCRIPTION TO 

MICROCOMPUTING. 
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MOVING? 

Let us know 8 weeks in advance so that you 
won’t miss a single issue of Microcomputing 

□ Extend my subscription one additional year for only $24.97. 

□ Payment enclosed □ Bill me 

Canada and Mexico, $27.97 1 year only. Foreign, $44.97 1 year only. 
U.S. Funds drawn on U.S. banks only. 


Attach old label where indicated and print new address in 
space provided. Also include your mailing label whenever 
you write concerning your subscription. It helps us serve 
you promptly. 

AFFIX LABEL 

If you have no label handy, print OLD address here: 

Name_ 

Address_ 

City__ 


. State _ 


.Zip. 


Print NEW address here: 


Name_ 

Address. 
City_ 


. State. 


.Zip. 


MICROCOMPUTING 

P.O. Box 997 • FARMINGDALE, N.Y. 11737 


DISCOUNT 



*1950 *819 


48-K 26-1066 


16-K 26-1062 


TRS-80 MODEL II I TRS-80 MODEL 16 

64-K 26-4002 3000 | 128-K 26-6002 ^ 

TRS-80 8 4 MEGABYTE HARD DISKS (PRIMARY UNIT). $4000. 


4825 


TRS-80 COLOR 


*309 *425 *525 

16-K 26-3004 16-K 26-3002 32-K 26-3003 


WE HAVE COLOR DISK DRIVES 0 - $ 475 1-2-3 - *31 5 


WE ALSO CARRY EPSON AND OKIDATA PRINTERS. 
XEROX 820 AND ALTOS COMPUTERS 
NO OUT-OF-STATE TAXES T M TANDY CORP 

Sold with the manufacturer s limited warranty Copies of such war¬ 
ranty may be obtained for review from Perry Oil and Gas Co 


PERRY OIL & GAS INC. 

Dept No M-13 137 NORTH MAIN ST.. PERRY. M CHIGAN 48872 
PHONE (517) 625-4161. MICH 
i FOR OUR PRICES. 

PLEASE CALL TOLL FREE 


WE ACCEPT CERTIFIED CHECKS 
CASHIERS CHECKS 
AND MONEY ORDERS 


1-800-248-3823 
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SYSTEMS. 


SONICS MICRO SYSTEM'S PLEDGE TO THE 
CUSTOMER IS: 

1. PROFESSIONAL TREATMENT 

2. FULL TECHNICAL SUPPORT 

3. DELIVERIES FROM STOCK 

4. BOARD/SYSTEM LEVEL REPAIRS 

SINGLE USER SYSTEM _ ‘1080 


SBC 200, 64K RAM, VERSA FLOPPY II, 

MULTI-USER SYSTEM_ 


<1905 


SBC 200, 256K RAM, VERSA FLOPPY II, 

MPC-4, COSMOS 

SO SYSTEMS COMPATIBLE “TURBODOS" * 350 

WITH DOCUMENTATION 

SINGLE USER "DISC-LESS" SYSTEM • * ‘1770 • * • 

WITH CP/M 2.2 


BOARD LEVEL PRODUCTS 


SBC 200 _ 

EXPANDORAM II 
EXPANDORAM III 
VERSA FLOPPY II 

VDB 8024_ 

MPC-4 _ 


Z-80 STARTER KIT_ 

MODEL 200 64K RAM 
SOFTWARE BANK SELECT 
RAM + ROM DISC 
WITH CP/M 2.2 


SONICS 


MICRO SYSTEMS 


INC 


SONICS 

DEI 


1500 N.W. 62ND STREET • SUITE 508 • FT. LAUDERDALE. FL 33309 • 1-800-327-5567 

In Florida call: 305-776-7177 

Clientes Latinoamericanos seran atendidos por nuestro departamento internacional (en espanol), bajo la 

gerencia de la LCDA. Joan Voyles. 
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SINGLE STEP 


2V 


CONTINUOUS RUN 



^ 74LS0 ^O— 


+ 3V 

tJ 



Fig. 1. Single-step circuit. 


74LS02 from the Z-80. 

Troubleshooting 

With the aid of the single-step cir¬ 
cuit, you can troubleshoot the HZ8 as 
follows. Place S2 in its continuous- 
run position, install the adapter and 
try it. If PAM-8 runs you are in good 
shape. Otherwise, try the following: 

Check to see that the run light on 
the front panel is on. If it is not, clock 
pulses are not getting out to the sys¬ 
tem. To make sure the clock itself is 
working, test pin 6 of the 8224 with a 
probe. It should glow with a bril¬ 
liance between on and off which in¬ 
dicates the presence of pulses. Next, 
make sure the clock pulses are get¬ 
ting to the Z-80 by testing its pin 6 in 
the same way you tested pin 6 of the 
8224. If any of these tests fail, your 
problem is probably incorrect wiring 
or poor connections associated with 
the 8224. You might want to make 
sure the 8224 is still all right by tem¬ 
porarily restoring the H8 to its 
original 8080 configuration. 

Next, check pin 27 of the Z-80. 
Again, the probe should glow with a 
brilliance between on and off. If it 
doesn't, check the power and ground 
connections to the Z-80. (Also check 
pins 17 and 24 of the Z-80. They 
should be high.) 

If everything is fine to this point, 
the Z-80 is probably running. Switch 
S2 to single step and turn the H8's 
power off and back on. With the 
probe check the address and data 
lines on the Z-80. The address should 
be zero and the data should be 
00010001 (the first PAM-8 op code). 

If this test fails, check the wiring on 


all data and a ddress lines. Also make 
sure pin 24 (MEMR) of the 8238 sock¬ 
et is low. Otherwise there is a prob¬ 
lem in the circuit between this pin 
and the Z-80. The MEMR signal 
should also be reaching pin 28 of the 
sy stem bus as a high. (The generation 
of MEMW can be checked in a simi¬ 
lar way, but first the processor must 
be stopped during a write. This can 
be done by switching S2 from 
continuous-run to single-step until 
pin 22 of the Z-80 shows low when in 
single step. This method takes advan¬ 
tage of the bouncing of S2 as men¬ 
tioned earlier.) 

If these tests are successful, return 
S2 to the single-step position and turn 
the H8's power off and back on. Now, 
using SI, you can step through the 
PAM-8 routine, checking each ad¬ 
dress and op code as you go. This 
technique will tell you which of the 
address or data lines are not being 
honest or, as in my case, can lead to 
the discovery of more subtle prob¬ 
lems as described below. 

One of the first tasks PAM-8 per¬ 
forms is to check how much memory 
is in the system. It does this in a loop 
that writes and reads values in 
memory cells at IK intervals. If what 
was written is not the same as what 
was read, PAM-8 concludes that it 
has reached the upper memory limit. 
By single-stepping, I found that this 
loop was only being executed once - 
indicating that the first comparison 
was failing even though the system 
had 56K of RAM. Since the processor 
had single-stepped correctly to this 
point, I concluded that op codes were 
being read correctly and thus the 


problem was probably with writes. 
Further investigation revealed the 
following: 

The original adapter works well in 
conjunction with Heathkifs 8K byte 
memory boards, but you can have a 
problem with the 16K byte boards. 
These boards require a falling edge 
from the system clock (02) during a 
memory write request (MEMW). This 
edge is inverted on the memory board 
and used to clock half of a 74LS74, 
which initiates the write. (The 8K 
boards merely use MEMW without ref¬ 
erence to 02.) When the HZ8 adapter 
is used the MEM W sign al is obtained 
by combining the MREQ and WR out- 
put s from the Z-80 . Unfortunately, 
the MREQ and WR signals produced 
by the Z-80 barely overlap the falling 
edge of the clock at the end of their 
durations. The result can be an inac¬ 
curate write or no write at all. 

A solution to the problem is to run 
the Z-80 clock 180 degrees out of 
phase with the system clock. This 
places the falling edge of the system 
clock well within the duration of the 
generated MEMW. The shift is easily 
done by removing two components 
from the original adapter; namely, 
the first inverter (7405) at pin 6 of the 
8224 and its lk pull-up resistor. (See 
Fig. 2.) 

This modification solved my prob¬ 
lem. The adapter now runs well in 
my system, which consists of 16K 
and 8K byte memory boards, an H17 
floppy disk controller and an H8-4 
serial interface board. 

One final note: Since the single-step 
described in this article is a true hard¬ 
ware single-step, it may not be com¬ 
patible with some of the non-Heath 
Company dynamic memory boards 
on the market. ■ 



Fig. 2. Clock to Z-80 circuit in original HZ8 adapt¬ 
er (top). Clock to Z-80 circuit after modification 
(bottom). 
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Birth of the Phoenix 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: Apple II 3.3 DOS 
48K 

Manufacturer: Phoenix Software, 64 Lake 
Zurich Drive, Lake Zurich, IL 60047 
Price: $22 

Comments: "Birth of the Phoenix is a class 
1 adventure for novice players," the review 
says. The manual gives the player informa¬ 
tion on the particular game and the genre in 
general. 

"The game itself is a text adventure with 
several goals. The player must find certain 
treasures, but he must also help the 
Phoenix in a manner learned while playing 
the game. 

"Birth of the Phoenix is a great introduc¬ 
tion to the realm of adventure games," the 
review says. Reader Service number 401 


Congo 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: Apple II48K, disk 
drive, joystick recommended 
Manufacturer: Sentient Software, Inc., 
PO Box 4929, Aspen, CO 81612 
Price: $34.95 

Comments: Congo has "spectacular 
graphics and a clever theme," according to 
the review. 

You are on safari and are separated from 
your native guides. You must make your 
way up the Congo River. "Along the way 
you will see other survivors of your party 
stranded in native villages or awaiting your 
rescue on small islands in the river," the 
review says. 

To save your mates, you must maneuver 
your hand-made raft past deadly obstacles 
in the river. You also must not get too 
close to the shoreline where crocodiles 
and white panthers patrol. 

The game is frustrating at first, and a great 
deal of practice time is required to get used 
to the game, the review says; however, 
Congo is a "spectacular and colorful 
game." Reader Service number 402 


Chicken 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: Atari 400/800 16K 
Manufacturer: Synapse Software, 820 
Coventry Road, Kensington, CA 94707 
Price: $29.95 

Comments: This is "a children's game 
which will keep many adults busy after the 
kids have been tucked in," the review says. 

As a chicken, "You must catch in your 
cart all the eggs dropped by a fox scamper¬ 
ing across the top of the screen," the review 
says. 

Missing an egg will result in the egg 
breaking and a peeping chick appearing. 
For obvious reasons, you must "fight back 
the instinctual urge to sit on the eggs you 
drop," the review says. 

"If you do plop down on a chick, a huffy 
farmer strides across the screen and gives 
you a boot," according to the review. 

"The addiction level is high, and the 
game is refreshingly violence-free," the re¬ 
view says. Reader Service number 412 


Mouseattack 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: Atari 400/800 32K 
Manufacturer: On-line Systems, 36575 
Mudge Ranch Road, Coarsegold, CA 93614 
Price: $39.95 

Comments: "If maze games appeal to you, 
so will Mouseattack." 

Instead of eating as you go through the 
maze, you are a plumber, laying pipes as 
you go. "You are zealously pursued by a 
group of multi-colored rodents whose goal 
is to snuff you out," the review says. 

Your only assistance is a couple of traps 
and a couple of cats. The traps don't hold 
the rats for long, and the cats are too scared 
to do much. 

The game offers many challenging and 
innovative features, including a simultane¬ 
ous two-player game, wherein you play 
against rodent and opponent at the same 
time. Mouseattack is "squeaking good 
fun," the review says. Reader Service num¬ 
ber 408 


Twerps 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: 48K Apple II, 3.2 
or 3.3 disk drive, paddles, joysticks optional 
Manufacturer: Sirius Software, Inc., 
10364 Rockingham Drive, Sacramento, CA 
95827 

Price: $29.95 

Comments: As Captain Twerp, your mis¬ 
sion is to "bash your way through orbiting 
satellites and rescue a shipload of stranded 
Twerps." 

"The game starts with a graphic of a 
spaceship exploding, and the escaped 
Twerps plummeting into holes on the plan¬ 
et surface, leaving only their antennae pro¬ 
truding," the review says. 

You must get from your Twerpstation to 
the planet. If you run out of fuel, the game is 
over. You must also avoid Glingas and 
Gleepnoks, both of whom are trying to "re¬ 
lieve you of your rescuees," according to 
the review. 

"This is a well-planned program from be¬ 
ginning to end." Reader Service number 411 


ZX Galaxians 

(Reviewed in SYNC, May/June 1982) 

System Requirements: ZX81, ZX80, 8K 
ROM, 4K RAM 

Manufacturer: Artie Computing, 396 
James Reckitt Ave., Hull, N. Humberside 
HU8 OJA, United Kingdom 
Price: <£3.95, £1.00 shipping and handling 
in U.S. 

Comments: "If you are a keen arcade 
player, then ZX-Galaxians is for you," the 
review says. 

The player is attacked in deep space by 
formations of hostile Galaxians, and it is his 
mission to prevent them from attacking 
Earth. 

The player gets ten points for each galax- 
ian shot in formation and 20 points for 
those shot in mid-flight. The game's use of 
ZX81's graphics is good. "When your base 
gets hit either by a galaxian or by a 
galaxian's bomb, the explosions are quite 
good." Reader Service number 403 
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Welcome to the Game Room. Each month this section will feature Micro Game 
Digest reviews of computer games currently available and articles dealing with the 
low-end, home/game computers—Atari, Vic. . . . So read on and let the games begin. 


Choplifter 

(Reviewed in Softalk, fuly 1982) 

System Requirements: Apple II, with 
48K bytes, ROM Applesoft, and one disk 
drive. 

Manufacturer: Broderbund, 1938 Fourth 
St., San Rafael, CA 94901 
Price: $34.95 

Comments: "Choplifter is a delightful 
mixture of arcade excitement and graphics 
whimsy, executed with a realism seldom 
found in entertainment software," accord¬ 
ing to the review. 

Your mission is to rescue your fellow 
countrypersons who are being held hostage 
by the merciless Bungelers. You have to 
swoop in with your helicopter and pick up 
the hostages, "providing you can find 
them." 

There are tanks awaiting you at every 
touchdown. Should you destroy the tanks, 
"there are plenty of lethal aircrafts and the 
dreaded drome-homing mines to keep you 
on your toes," the reviewer writes. 

"It appears a good deal of thought went 
into the details of Choplifter. The thought¬ 
fulness is welcome. The game itself is fun," 
the review says. Reader Service number 404 


Dog Daze 

(Reviewed in Creative Computing, Septem¬ 
ber 1982) 

System Requirements: 32K Atari, disk 
drive, two joysticks or 8K Atari, cassette 
drive 

Manufacturer: The Atari Program Ex¬ 
change, PO Box 427, 155 Moffatt Park 
Drive, B-l, Sunnyvale, CA 94086 
Price: $17.95 

Comments: "Dog Daze is an excellent 
game. It combines the capabilities of the 
Atari and an unusual game concept to 
achieve a truly enjoyable game," the re¬ 
view says. 

The object of the game is to get all the 
"fire hydrants at the top of the play area 
your'dog's color," according to the review. 

"Dog Daze is one of the few two-player 
games which allows both competitors to 
play at the same time." One hazard is that if 
your dog passes too close to an opponent's 
hydrant he must, like all dogs, stop to sniff 
for a few seconds. "While you are sniffing, 
your opponent's dog may be claiming all 
the neutral hydrants in sight," the review 
says. Reader Service number 413 


The Human Fly 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: 48K Apple, Disk 
Drive 

Manufacturer: Computer Programs Un¬ 
limited, 9710 24th Avenue St. S.E., Everett, 
WA 98204 
Price: $29.95 

Comments: In this game you attempt to 
climb the CPU Towers Building. You must 
avoid "angry police, unpredictable birds, 
falling flower pots, closing windows, earth¬ 
quakes, menacing gorillas," according to 
the review. You will also be confronted by a 
"rising ballon (catch it and gain ten floors)." 

The game is modeled after Crazy Climb¬ 
er, the review says, but there are some dif¬ 
ferences. 

If the Human Fly falls, you see him "fall¬ 
ing head over heels and eventually splatter¬ 
ing on the pavement in a bloody heap, a 
somewhat gory but spectacular end to the 
climb," the review says. Reader Service 
number 410 


Bandits 

(Reviewed in Softalk, July 1982) 

System Requirements: Apple II, with 
48K bytes, ROM Applesoft, and one disk 
drive. 

Manufacturer: Sirius Software, 10364 
Rockingham Drive, Sacramento, CA 95827 
Price: $34.95 

Comments: "Bandits is a variation of the 
age-old invaders-type game, but with 
enough new twists and innovations of its 
own to make it one of the better of this 
genre—possibly the best." the review says. 
Reader Service number 405 


Protector 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: Atari 400/800 
32K, cassette or disk 

Manufacturer: Synapse Software, 820 
Coventry Road, Kensington, CA 94707 
Price: $29.95 

Comments: Protector is "exceptionally 
dramatic in its graphics and sound effects, 
and the animation is mirror smooth," ac¬ 
cording to the review. 

This adventure game contains six levels 
of difficulty. As soon as a level loses its 
challenge, you can advance to the next 
level. 

The graphics are the best thing about Pro¬ 
tector. Sound effects and the title music are 
also good. Reader Service number 407 
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Action Quest is an 
arcade game—and 
it is addictive, well paced 
and fun 


Action Quest 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: 16K Atari 
400/800, cassette/disk 
Manufacturer: JV Software, 3090 Mark 
Ave., Santa Clara, CA 95051 
Price: $29.95 

Comments: "Action Quest is a one player 
arcade-style game within an adventure for¬ 
mat—and it is addictive, well paced, and 
fun," according to the review. 

This is not a shoot-em-up type of game, 
and could almost be labeled an adventure 
game, the review says. Reader Service 
number 406 


Trailblazer 

(Reviewed in Softline, July 1982) 

System Requirements: Apple II, 48K, 
disk 

Manufacturer: Zeta Systems, 1725 Ade¬ 
laide Blvd., Akron, OH 44305 
Price: $29.95 

Comments: Trailbrazer "offers space ex¬ 
ploration and trading for one to four play¬ 
ers," the review says. 

"Trailblazer maintains the tradition es¬ 
tablished by its noncomputer predecessors. 
It is good—and inexpensive relative to simi¬ 
lar game programs on the market," accord¬ 
ing to the review. 

"The game is played in four distinct 
phases. The object is to accumulate the 
greatest number of victory points in a pre¬ 
determined number of rounds of game play. 

"Players must bid against each other for 
limited supplies produced on known 
worlds in the galaxy. The bidding is open 
and competitive," the review says. 

"Trailblazer is much more than Outer 
Space Monopoly... as you play, you must 
develop new marketing strategies and care¬ 
fully plan ahead for several moves if you 
hope to survive against an astute oppo¬ 
nent," the review says. Reader Service 
number 414 


Juggler is absolutely 
delightful and unlike 
anything else currently 
on the market 


Juggler 

(Reviewed in Creative Computing, August 
1982) 

System Requirements: 48K Apple, disk 
drive, paddle optional 
Manufacturer: Innovative Design Soft¬ 
ware, Inc., PO Box 1658, Las Cruces, NM 
88004 

Price: $29.95 

Comments: Juggler is "absolutely delight¬ 
ful and unlike anything else currently on 
the market," the review says. 

In this game you are given various types 
of objects to juggle. 

Balls and "tumblers" are launched into 
the air and "careen off a small inclined 
plane and hit objects the juggler is tossing 
into the air or the juggler himself," according 
to the review. Reader Service number 409 


Circle 198 on Reader Service card. 


COMPUTER KITS - FROM $69.95 



LNW SEMI-KITS can save you hundreds of dollars. By obtaining your own parts at the lowest 
possible cost and assembling the LNW SEMI-KITS, you can have the most highly acclaimed 
microcomputer in the industry - the LNW80. The LNW SEMI-KITS are affordable modules. You 
can start with a modest cassette system and expand to a full 4Mhz TRS-80 compatible system with 
5 or 8 inch double density disks and color at any time. 

A. LNW80 CPU - Made of high quality FR4 glass epoxy double sided circuit material, with plated- 
through holes and gold edge connector. It is fully solder-masked and silk screened. Here are just 
some of the outstanding features you will have when your LNW80 CPU board is fully assembled: 
• 16K RAM • Color and black and white video • 480 x 192 high resolution graphics • 64 and 80 
column video • 4 Mhz Z80A CPU • Upper and lower case display • 500 and 1000 baud cassette 
I/O -$89.95 

B. SYSTEM EXPANSION-Expandthe LNW80 computer board, TRS-80and PMC-80 computer 
with the following features: • 32K memory • Serial RS232C and 20Ma port • Real time clock • 
Parallel printer port • 5 inch single density disk controller • Expansion bus(screen printer port) • 
Onboard power supply • Solder-masked and silk screened legend-$69.95 (tin plated contacts)- 
$84.95 (gold plated contacts) 

C. KEYBOARD- 74 key expanded professional keyboard - includes 12 key numeric keypad. Fully 
assembled and tested. - $99.95 

D. COMPUTER CASE-This stylish instrument-quality solid steel case and hardware kit gives your 
LNW80 that professional factory-built appearance. - $84.95 Add $12.00 for shipping. 

E. SYSTEM EXPANSION CASE-This stylish instrument-quality solid steel case and hardware kit 
gives your SYSTEM EXPANSION interface that professional factory-built appearance. -S59.95 
Add $10.00 for shipping. 

F. LNW80 CPU - HARD TO FIND PARTS KIT - $82.00 

G. LNW80 VIDEO - HARD TO FIND PARTS KIT - $31.00 

H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT - $27.50 

I. LEVEL II ROM set. (6 chip set) - $120.00 

VISA and MasterCard accepted. Add $3.00 for shipping plus $1.00 for each additional item. All 
shipments via UPS surface. Add $2.00 for U.S. Mail. Shipments outside continental U.S.: funds must 
be U.S. dollars. Sufficient shipping costs must be included with payment. 

ORDERS & INFORMATION - (714) 544-5744 
SERVICE - (714) 641 -8850 


LNW Research Corn 

2620 WALNUT Tustin, CA. 92680 A 
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For s 99.95 you can have a 
full powered personal computer. 


Most people know by now that the 
ZX81 from Sinclair Research is the 
lowest priced personal computer in 
the world. 

But serious program¬ 
mers are looking for more 
than a low price. They’re 
looking for true computer 
power. And that’s where 
the ZX81 surprises a lot 
of people. 

Just look at the key¬ 
board and you’ll get 
some idea of the 
ZX81 ’s power. It 
has more than 60 
BASIC commands, 



The ZX81 is also very convenient to 
use. It hooks up to any television set to 
produce a clear 32-column by 24-line 
display. And you can use a regular cas¬ 
sette recorder to store and 
recall programs by name. 
What you get. When 
you order your ZX81, you 
get everything you need to 
start programming. 

It comes with connectors 
for your TV and cassette 
recorder, an AC adaptor, and 


a free programming guide and 
operating manual that com- 

Sinclair programs are available plctcly documents the capabil¬ 
ities of the ZX81. 


20 graphic symbols, and complete 
mathematical functions. And there’s 
even more power that you can’t see. 

A breakthrough in personal 
computers. The ZX81 offers features 
found only on computers costing two 
or three times as much. 

Just look at what you get: 

• Continuous display, including mov¬ 
ing graphics 

• Multi-dimensional string and nu¬ 
merical arrays 

• Mathematical and scienti¬ 
fic functions accurate 
to 8 decimal places 

• Unique one-touch 
entry of key words 
like PRINT, RUN 
and LIST 

• Automatic syntax er¬ 
ror detection and easy 
editing 

• Randomize function useful for both 
games and serious applications 

• Built-in interface for ZX Printer 

• IK of memory expandable to 16K 

• A comprehensive programming 
guide and operating manual 


Options and add-ons. Like any 
full-powered computer, the ZX81 can 
be expanded and upgraded. 

Its IK memory can be expanded 
to over 16K just by plugging the 
Sinclair Memory Module onto 
the back of the unit. The cost 
is only $49.95. 

Sinclair has also published 
pre-recorded programs on cas¬ 
settes for your ZX81. We’re con- Free guide to programming 




stantly coming out with new pro¬ 
grams, so we’ll send you our latest 
software catalog when you order 
your computer. 

How did we do it? The 
question most often asked 
about the ZX81 is, “How 
can so much computer 
power cost so little money?” 
I6K Memory Module The answer is that Sinclair 
Research simply took a different 
approach. Our only goal was to make 
programming power as affordable as 
possible. So we developed a radical 
new design that cuts costs dramati¬ 
cally without cutting computer power. 
For example, our unique Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. It is now the fastest-selling per¬ 
sonal computer in the world. And we 
stand behind our product. If anything 
goes wrong in the first 90 days, we’ll 
repair or replace your unit free of 


charge. Even after that, you can take 
advantage of our national service-by- 
mail facilities for a minimum fee. 
Order now and try it out for 10 
days. Simply send the coupon along 
with a check or money order. For 
faster delivery, call our toll-free num¬ 
ber and use your MasterCard or VISA. 

You have 10 days to try out the 
ZX81. If it isn’t all we say it is, just 
send it back and we’ll refund your 
money. 

Why wait any longer? With the Sin¬ 
clair ZX81, you can finally afford to 
have the computer power you’ve al¬ 
ways wanted. 

Call toll free 800-543-3000. Ask 

for operator #509. In Ohio call: 

|| 800-582-1364; in Canada 

.> call: 513-729-4300. Ask 
r j? for operator #509. 

Phones open 24 hours 
a day, 7 days a week. 
Have your MasterCard 
or VISA ready. 

These numbers are for 
orders only. If you just want 
information, please 


write: Sinclair Research Ltd., 

2 Sinclair Plaza, Nashua, NH 03061. 

To order call toll free: 800-543-3000. 


I A 


AD CODE 

AOKM 


Ivu 
J On 


MAIL TO : Sinclair Research Ltd., 


H 



PRICE* 

QTY. 

AMOUNT j 

ZX81 

$99.95 



« 16K Memory 
| Module 

$49.95 



1 Shipping and 
, Handling 

$4.95 


$4.95 1 

*U.S. dollars 

TOTAL 


| Name 

| Address 

| City 

State 

Zip 

J 


Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd. 

inizlaii— 
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The Game Room—Software Reviews 



Meet Teddy, A 
L Likable Garbage Man 


Edited by Dan Muse 


Microwave 

Out of the Pac-Man 
Genre, this game is 
Unique and enjoyable 

The story line involves Teddy, an 
intergalactic salvage man, who must de¬ 
fend himself with microwave dishes 
(and, it turns out, the radiation from 
same) against alien varmints. These 
dishes are powered by power packs 
that—you guessed it—Teddy salvages. 
Boring? 

After playing Microwave until 1:30 or 
later several mornings in a row, I can tell 
you that it is anything but boring. It is a 
very well put together game; the crum¬ 
my storyline on the back of the package 
actually does nothing for the product. In 
fact, it was probably written to minimize 
sales, since word of mouth should make 
this a most successful product. 

Microwave belongs to the Pac-Man 
genre of games, but with some added ad¬ 
venture-like features. There are nine dif¬ 
ferent mazes, or levels, as they are called 
on the screen, each more difficult to pene¬ 
trate. Teddy walks briskly in the direc¬ 
tion chosen by (reassignable) keyboard 
keys or a joystick until he hits a wall, is 
eaten by aliens, blown up by time bombs 
left by the aliens, runs out of life support 
equipment or escapes to the next level. 

The goal of the game is to have Teddy 
pick up all the tools and sundries scat¬ 
tered about the maze. When all of these 
are picked up, am exit appears and Teddy 
must pass through it to escape to the next 
level. The higher the level, the smarter 
(and faster) the aliens. Higher level exits 
are increasingly better guarded both 
from a passive (maize design) and alien re¬ 
sponse point of view. Each gaime begins 
with three chances for Teddy; if you 
make it to level 5—1 did this early one 
morning—you get one extra chance. (A 
nice gesture, but it didn’t help me). 

Teddy has three defenses. The first one 


is adroit finger-work by the player. This 
taikes some time to develop. 1 tried to use 
a joystick but found that without auto¬ 
matic centering of the stick control, it is 
hard to maintain. I kept missing vital 
turns in the heat of the chase. The key¬ 
board worked fair better for me. 

Teddy’s second defense is the “power¬ 
ful” microwave dishes. These can be 
dispensed at critical times, but only one 
may be active at a time. They are always 
focused to the rear of Teddy. The beams 
of the dishes are instaintly fatal to any 
alien caught in them. Otherwise, aliens 
are usually repelled—but sometimes 
killed—by the radiation which runs 
along a maze path until it hits a wall. Ted¬ 
dy can walk through the beams with no 
apparent ill effect. 

The third defense is to stop action. 
Though probably considered a form of 
cheating by Microwave enthusiasts, ac¬ 
tion can be stopped anytime in the game 
by typing a control C. (Try to do that 
when you are surrounded on four sides 
by converging aliens if you think this is 
cheating.) This command is supposed to 
be used to allow keyboard reassignment 
if you don’t like the left-right arrows for 
side motion, A and Z for up and down and 
space bar for dish release defaulted by 
the program. Action will be instantly 
stopped for your casual perusal and can 
be restarted by simply reassigning the 
keys to their normal value. (This is a very 
painless task, and worth the work if you 
can stop the show in time.) 

Sound effects and music are very good 
and can be turned on and off with a con¬ 
trol S. After four or five hours they get 
boring, even when well done, and this 
refinement shows the detail that was 
spent on the game. The last three highest 
scores, along with your initials, are saved 
on a scoreboard displayed at the end of 
the game. Another nice touch. 

I enjoyed watching the motion of the 
aliens. I think I have found three different 
modes of behavior on their part. Mode 1 is 


“random” motion. Unless something 
disturbs them, they will follow the same 
path every game. Level 1, the easiest 
maze, uses this mode most of the time. 
(There is a route that Teddy can follow 
that works just about all the time.) 

Alien mode 2 seems to involve “alien 
seek” on poor Teddy. You will discover 
this mode very quickly in level 2, al¬ 
though after a little while, if they don’t 
get you, the alien chase becomes more 
like random milling about. 

Mode 3 is invoked when a maze is near¬ 
ly solved and you try to get Teddy to the 
exit. Level 2 usually has one or two aliens 
guarding the single passageway to the 
exit. Higher levels have all . available 
aliens buzzing around well-guarded exits 
like hornets. Quick-witted,’ ^fiever 
strategies and careful use of the 
microwave dishes can obtain access to 
these exits. 

What are the bad points of the game? 
At first it seems childishly simplistic; the 
package description is entirely mislead¬ 
ing. Another bad point is that it is very 
addictive, apparently for all age groups 
from seven (my youngest) to 39 (I won’t 
mention who). 

The good points are only everything 
that makes a good computer gaime—good 
sound effects, animation, chadlenge. And 
intense action for 30 to 60 seconds (if you 
are lucky), followed by instant gratifica¬ 
tion or annihilation, continues for as long 
as you choose. Skill and luck will be re¬ 
quired to penetrate the deeper levels. 
Skill in this case is fun to develop (your 
wife and family will probably have 
amother word for it) and you already 
know about luck. 

I thoroughly liked Microwave and en- 
thusiasticailly recommend it to everyone. 
It is an arcade quality game for the Apple 
II and a step above Apple Invaders. Con¬ 
trol is crisp, and attention to detail of the 
game is consistently high and profes¬ 
sional 
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Cavalier Computer Corporation, PO Box 
2032, Del Mar, CA 92014. $34.95 

Jim Hansen 
New Boston, NH 


Computer Stocks 
and Bonds 

Squander a fortune— 

Worry-free— 

In investment game 

If you have ever wanted to be involved 
in the stock market but lacked the 
courage or cash to jump in and try your 
hand, this might be the program for you. 
For the sum of $20 ($25 disk) you will be 
given $5000 and a chance to build your¬ 
self a fortune the way the big boys do. 
The beautiful thing is that if you lose it all 
it won’t hurt as badly. 

From one to six players may try their 
skill and cunning in investments. Each 
player will be given $5000 at the begin¬ 
ning of the game. The game is played in 
year cycles, with each turn being the 
equivalent of one year. The game is over 
after ten “years” of trading, and the 
player who has amassed the greatest for¬ 
tune will emerge as the winner. 

When the game begins, the computer 
will announce if it is a Bull or Bear mar¬ 
ket. You will be expected to use this infor¬ 
mation wisely. The computer will next 
ask you if you wish to see its own version 
of the Dividend Announcement—Avalon 
Hill International News Bulletin, or the 
Stock Split/Bankruptcy screens. 

These screens display some very im¬ 
portant information on the companies 
that you are investing in and should be 
used on every turn; even if you don’t view 
them, they will have an effect on the out¬ 
come of the game. They give such rele¬ 
vant information as which companies are 
paying dividends and how much; what, if 
any, companies are having a stock split 
or going bankrupt; and important news 
items that will have an effect on the com¬ 
pany involved. 

The news items may be such things as 
a congressional vote to stop supporting 
ore prices due to a stockpile, or a com¬ 
pany that had a fire announcing that it 
does not have enough insurance to cover 
the losses. These are all very interesting 
and important when you are planning 
where to invest your money. 

The Avalon Hill International News 
Bulletin is presented as a video ticker- 
tape which runs across the top of the 
screen, giving you stock prices through¬ 
out the game. It also lets you know when 
the market is open for trading. 

Each player is given his position when 
it is his turn to play. The position is deter¬ 
mined by the amount and value of stock 
owned by the player and his net worth at 


the beginning of trading for that year. 
The video ticker-tape runs across the top 
of the screen displaying the current price 
for the stock. The player may then 
choose to buy or sell as many shares of 
the stock as he owns or can afford. 

You will have a choice of ten com¬ 
panies to invest in ranging from Central 
City Municipal Bonds, which is the safest 
investment, to the speculative invest¬ 
ment, Uranium Enterprises, Inc. There 
are many types in between to choose 
from—Mutual Funds, Auto Industry 
companies and utilities, for example. 

Any company that reaches a price of 
$ 150 per share will usually declare a two 
for one split, and holders of that stock will 
have their amount doubled. The cor¬ 
responding price will also be cut in half. 
Any stock price that falls below zero will 
cause the company to declare bankrupt¬ 
cy, and any player holding that stock will 
lose all financial interest in it. At the start 
of the next turn, the bankrupt company 
will start fresh with a trading price of 
$ 100, and players may then buy it again 
if they wish. 

There are also two player-aid routines 
that the players may use to help them 
decide whether to buy or sell a stock. The 
first is the price history routine—with 
this the player can see the price history of 
a stock for all the “years” the game has 
progressed. This will give you a fairly 
good idea about the direction a stock is 
taking. You may decide to ride out a 
downslide or sell if you feel the security 
has reached its peak. This is a very useful 
item to rely on for the novice. 

The second player-aid routine is a Bar 
Graph Analysis. With this you can select 
three stocks at a time and have the prices 
plotted on a bar graph for comparison. 
You can only display three stocks at a 
time so if you own more than that you 
will have to run an additional analysis. 

The more “years” that have passed, 
the more you will get out of these aids. 
They can be called upon whenever it is 
your turn so make the most out of them; 
they can make the difference between 
poverty and riches. 

The instruction book provided is well- 
written and easy to understand even for 
the beginning investor. It contains all the 
information you will need to load the pro¬ 
gram and play the game. The eight-page 
manual even comes with a glossary of 
terms used in the investment world so a 
total novice can play and enjoy this game. 

Computer Stocks and Bonds lets you 
use your investment skill and strategy to 
make (or lose) vast fortunes without in¬ 
vesting more than the price of the pro¬ 
gram. Invite your friends over and see 
who is the sharpest investor, or just play 
it by yourself and sharpen your decision¬ 
making skills. Who knows? It may pay off 
at the real Stock Exchange. 

Avalon Hill Game Company, 4517 
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Maln/Frames 

from 

$200 

• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 

• Power Supply 

• Card cage and guides 

• Fan. line, cord. fuse, power 
8t reset switches 


8” Floppy Main/Frame 


8" Disc Enclosure 


Main/Frames 


8620 Roosevelt Ave. • Visalia, CA 93291 
209/733-9288 


We accept BankAmericard/Visa 
and MasterCharge 


Phase/80 Desk + Mainframe 


Write or call for our 
brochure which includes our 
application note: 
“Building Computers — 

A Recipe” 

INTEGB4ND 
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Harford Road, Baltimore, MD 21214. 
$20, disk version $25. 


Richard D. Prill 
Pompano Beach, FL 


Educational Software 
For Kids 


“Sammy Sea Serpent” 
Helps to develop 
Children’s skills 


The programs in Educational Software 
for Kids are not shoot-em-up arcade 
games where you must defend the uni¬ 
verse and destroy all the aliens before 
they get us; they are not maze-like adven¬ 
tures that take us to the edge of our sani¬ 
ty. These are a few of the educational 
games available to teach the young. 

As an added benefit, they also help to 
orient the young to the use of computers. 
They help kids become interactive with 
computers and not hold them in awe. It is 
quite possible that a child may fear the 
computer if the only exposure he gets to 
it is in science fiction. 

These programs have been tested by 
the toughest critics I know—my own 
kids. They have run the cycle from ar¬ 
cade games on the TV to where they are 
now—the Atari 400. The oldest one al¬ 
ready has her eye on my Atari 800 
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FREE? 


GtiEMIN 



lose S. pay the price 


YOU COULD 
BET 
THIS 
GAME 

FREE ! 

fir uonr? 

price> <24.93 
INTRODUCTORY 
OFFER REBATES 
FROM <0 to <25 

Write or Call 
•for Details 
Up to <5 credit 
on order for 
Phone call ordei 


O Ft 


TIRED OF ONLY PLAYING GAMES 
WITH YOUR COMPUTER ? 

READY FOR SOME SERIOUS SOFTWARE 7 

We will custom develop programs 
tailored to your desires 
OR 

Provide our own Quality Programs 

ALL at unbelievably LOW PRICES 

We will even send you royalty payments 
when we re-sell programs we developed 
at your suggestion ! 

PERSONAL PROGRAMS ALREADY DEVELOPED 
VALUE - Important assets logging/tracking prograa.Organize 
for Mills, taxes, insurance ,etc. <24.93 
HOUSHOLD - Keep track of all houshold goods by root. Coapila 
total cost neu, current value, and replaceeent 
costs. <24.93 

TICKLE - Reminder of things to be done. Sorted by date to 
be done, deleted as each finished < 9.93 
TEACHER - Friendly, informative, 1st tiae user introduction 
to computers. Hakes basic operation of the aachine 
enjoyable and easy to learn. <24.93 

ALL RUN OIM OSBORNE 
OR ON ANY HACHINE NITH H1CR0S0FT BASIC OR CROHEHCO J2K BASIC 
QUANTITY DISCOUNTS available to dealers and User 6roups 
CHENIN USES CURSOR ADDRESSING. TESTED ON OSBORNE,TELEVIDEO,INTERTUBE, 
ADR, 4 HAZLETINE. APPLEjTRS-80 versions being developed 
ARTCOM DATA SERVICE <313> 322-3377 
P.O. BOX 9343 LIVONIA ( MI. 4B1SO 


(“ . . . but. Dad, it’s easier to type”). Now 
if you can bear to back away from the 
keyboard and let the kid have a go at it, 
you may be interested in these programs. 

Sammy the Sea Serpent and Story 
Builder/Word Master are two of the pro¬ 
grams available from Program Design, 
Inc. They are in a category named by PDI 
as the Children Challengers. 

There are currently nine programs in 
this category, ranging from preschool IQ 
builder to addition with carrying. This is 
a very good first program for children. It 
is done in storybook format with very 
good graphics. The story involves Sam¬ 
my the Sea Serpent whom the child must 
guide through the story with the use of 
joystick controllers. 

The story is narrated by use of the 
cassette audio track and gives the back¬ 
ground of the story and instructions to 
the participant. The program helps to de¬ 
velop eye/hand coordination. The child 
must guide Sammy through mazes and 
gardens. The child must also help Sam¬ 
my find his food so that he can grow up 
and continue on his journey. 

In one instance the child is given a time 
limit on moving Sammy to find his food. 
If the child doesn’t get him there on time 
the bug flies off and Sammy must be 
taken to another one. 

This gives the participant something of 
a goal to work toward without penalizing 
him if he should fail the first time. 

The story is well-written and should 
give the child hours of use. 

The cassette’s reverse side involves 
games that require joysticks. They run 
16K (Atari) and are recommended for 
children ages four to seven. 

Story Builder/Word Master is another 
educational program available from PDI. 
It is available in 8K for the Atari on 
cassette or diskette and 32K for the Apple 
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Analog and Power 

Control I/O.in a 

Single Board Computer 



EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial I/O, digital I/O, 
watchdog timer, power supply. 



Winfek Corp. 

1801 South Street 
Lafayette. IN 47904 
317-742-8428 


on diskette. It is recommended by the 
manufacturer for ages nine or older. 

This program is used to help the child 
develop his grammar skills. There are 
three separate programs on side 1 of the 
cassette. In the first program the child is 
given the definitions of a noun, a verb 
and an adjective. The computer puts dif¬ 
ferent sentences on the screen and asks 
the child, for example, which is the noun. 
The word that is sought is in inverse 
video so it is easy for the child to spot it. 

The child makes his choice by entering 
the corresponding number. The com¬ 
puter then tells the child if this is correct. 
If incorrect, the computer gives the child 
another chance. If it is wrong on the sec¬ 
ond try the computer gives the child the 
definition of the type of word it is looking 
for, and gives another chance at it. If the 
answer is right the child is given an audio 
and visual display letting him know, and 
then another sentence is put on the 
screen for him to try. 

The only complaint I had with this pro¬ 
gram is the almost obsessive use of the 
word “yucky” in the program. It would 
seem that somewhere in the English lan¬ 
guage there must be a better choice. 

The next program is called Fractured 
Nursery Rhymes. In this program the 
child takes what he has learned in the first 
program and puts it to use. The program 
asks the child for a noun, a verb and an ad¬ 
jective and places them into strategic 
spots in familiar children’s poems. 

It then puts them on the screen for the 
child to read, allowing him to see if his 
words fit in the same position as in the 
program. It helps the child to understand 
in what context the words are used. The 
rhymes that are on the screen can be quite 
amusing, as my nine-year-old found out. 

The third program is a continuation of 
the second and is called More Fractured 
Nursery Rhymes. It features different 
rhymes in case the player wants to look 
at some new poetry. 

On the reverse side of the cassette is a 
game which is fun and challenging for 
both kids and adults. In this game the 
computer selects a three-letter word, and 
you have ten tries to guess what it is. The 
computer will show how many letters 
you have correct and in the right posi¬ 
tion, and how many letters you have cor¬ 
rect but in the wrong position. This is an 
old game, but it is still challenging and 
fun to play. 

These are only two of the many educa¬ 
tional and challenging programs avail¬ 
able from PDI. They have programs for 
kids of all ages, and I hope to acquire 
more of them in the future if the quality of 
the programs is on par with what I have 
already seen. Both programs are $23.95 
on diskette and $16.95 on cassette. 
Program Design Inc., 11 Idar Court, 
Greenwich, CT 06830. 

Richard D. Prill 
Pompano Beach, FL 
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SHOWS FOR YOU 
IN ’82 

THE NATIONAL COMPUTER SHOWS are the 

largest public computer expositions in the 
country. They feature hardware and software for 
business, industry, government, education, 
home, and personal use. 

Under one roof you’ll be able to test the new 
computers, desktop computers, data and word 
processing equipment, and a huge array of 
computer peripherals, computer services and 
computer supplies. 

At each show you’ll see all the major brands, all 
the major manufacturers, the big distributors 
and the local dealers and retailers. Everything 
together and for sale at super show prices. 

Don’t miss the National Computer Show coming 
to a city near you. Admission is $5 per person 
per day. 

TICKET INFORMATION: 

Send $5 (payable to National Computer Shows) 
for each day-long ticket along with the name of 
the Show you plan to attend to the address below. 
Tickets can also be purchased at the show. 

The National Computer Shows, 

822 Boylston St., Chestnut Hill, MA 02167 
Telephone: 617-739-2000 

BOSTON 

THE NORTHEAST PERSONAL 
COMPUTER SHOW 

Friday-Monday October 8-11 (Columbus Day Weekend) 
Hynes Auditorium/Prudential Center 
Show Hours: Friday 11 am to 9 pm, 

Saturday & Sunday 12 noon to 9 pm, 

Monday 11 am to 6 pm 

WASHINGTON, D.C. 

THE MID-ATLANTIC 
COMPUTER SHOW 
Thursday-Sunday October 28-31 
D.C. Armory/Starplex 
Show Hours: 11 am to 6 pm daily 

BOSTON 

THE NORTHEAST BUSINESS 
COMPUTER SHOW 
Thursday-Sunday November 11-14 
Hynes Auditorium/Prudential Center 
Show Hours: 11 am to 6 pm daily 

ATLANTA 

THE SOUTHEAST COMPUTER SHOW 
Thursday-Sunday December 9-12 
Atlanta Civic Center 
Show Hours: 11 am to 6 pm daily 


822 Boylston St., Chestnut Hill, MA 02167 
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Squeeze the Most 
Out of Your VIC-20 


Learn how to use the color dot and high-resolution capabilities of 
the VIC-20 to generate some super game graphics. 


By Jeff Knapp 


C ommodore's VIC-20 microcom¬ 
puter has been in people's hands 
for some time now, and users are en¬ 
joying its many features: color, sound 
effects, music and character graph¬ 
ics. But for all its facilities and ease of 
use, there's always a computer 
hacker who wants to squeeze more 
out of his machine. 

One feature that has been 
"squeezed" is the capacity for pro¬ 
grammable characters. Several peo¬ 
ple, working independently, have de¬ 
vised programs for constructing a 
user-generated character set; and by 
the time you read this, Commodore 
may have its version on the market. 

Two other, related, features may 
be useful to you. One is the facility 
for high-resolution black-and-white 
dot-addressable graphics, and the 
other is medium-resolution eight- 
color dot-addressable graphics. 

Programmable Characters 

Those of you familiar with the VIC 
may understand the principle behind 
user-generated characters but won¬ 
der, since the VIC screen memory is 
only 506 bytes, how you can get hi¬ 
res when those bytes are not bit- 
addressable. The answer is to use the 
VIC's programmed character genera¬ 
tor, and when a hi-res dot is required, 
generate a custom-built character on 
the fly. 

The VIC computer gets its name 
from the VIC (Video Interface Chip) 
integrated circuit that Commodore's 
MOS Technology subsidiary manu¬ 
factures. This chip governs all of the 


Jeff Knapp (1823 7th Ave., Charleston , WV 
25312) manages a Commodore dealership in 
Charleston. 
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screen and sound functions. It in¬ 
cludes 16K address space, on-chip 
generation of 16 colors, screen cen¬ 
tering, screen grid of up to 192 hori¬ 
zontal by 200 vertical dots, two se¬ 
lectable graphic character sizes, on- 
chip sound system (three voices, 
white noise and volume), two on-chip 
analog-to-digital converters, 16 ad¬ 
dressable control registers, light 
pen/gun input and two modes of col¬ 
or operation: hi-res and multicolor. 

This powerful little piece of plastic 
has a lot of capability. Table 1 shows 
the VIC register names and the deci¬ 
mal addresses they occupy. Note 
CR5; this register controls the ad¬ 
dresses at which the VIC chip will ex¬ 
pect to find the screen memory and 
the character generator ROM. By al¬ 
tering this register, we can make the 
VIC chip look at an alternate pro¬ 
grammed character generator. Since 
each character is composed of eight 
consecutive bytes, you can build 


your own characters by setting bits 
on or off in those bytes. 

When CR5 contains 240 (decimal), 
the VIC chip looks at the uppercase/ 
graphic characters of the character 
generator ROM. When CR5 contains 
242, the lowercase/uppercase charac¬ 
ter set is used. If you poke CR5 with 
255, the character set is considered to 
start at address 7168 in the top of the 
VIC computer RAM. Eureka! Since 
you're in free RAM, it should be a 
small matter to design custom char¬ 
acters and poke the appropriate 
values into the required bytes. Fig. 1 
illustrates how this is done. 

By laying out an 8-by-8 grid, and 
weighting the columns as shown, you 
can fill in the blocks to design a char¬ 
acter. When you are done, horizon¬ 
tally sum the column weights of each 
row. In this example, the top row has 
a sum of 24 (16 + 8), the second row 
has a sum of 36 (32 + 4), etc., with the 
last three rows having sums of 129 
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Register name Function 

Address 

CRO 

Horizontal centering 

36864 

CR1 

Vertical centering 

36865 

CR2 

Number of columns 

36866 

CR3 

No. rows, character size 

36867 

CR4 

Current scan line 

36868 

CR5 

Character & video addresses 

36869 

CR6 

X position of light pen 

36870 

CR7 

Y position of light pen 

36871 

CR8 

Digitized value of POTX 

36872 

CR9 

Digitized value of POTY 

36873 

CRA 

Tenor tone generator 

36874 

CRB 

Alto tone generator 

36875 

CRC 

Soprano tone generator 

36876 

CRD 

White noise generator 

36877 

CRE 

Volume control 

36878 

CRF 

Screen color control 

Table 1. VIC register names and the decimal addresses they occupy. 
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THE ULTIMATE COMPUTER CONFLICT 


MegaWars, a real- 
time space battle 
between the forces of the Colonists 
and the Kryon Empire. Join an inter- 
galactic shootout with up to eight star- 
ship commanders transmitting orders 
from the keyboard cockpits of their 
craft anywhere in the U.S.A. 


Attacking, evading, scanning, com¬ 
municating. That's MegaWars. Easy 
to learn but difficult to master. That's 
why CompuServe will give one free 
hour to every MegaWars player enter¬ 
ing a game before December 31,1982. 


Call toll free 
800-848-8990. 
You'll receive the illustrated guide to 
CompuServe, America's most compre¬ 
hensive Videotex service, plus the 
MegaWars Commanders Briefing. 

CompuServe 

5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 

800 848-8990 
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Fig. 1. An example of VIC character generation. 


(128+1). 

When you have a list of eight num¬ 
bers that describe your character, 
you may poke the numbers into eight 
consecutive bytes of memory to build 
the character generator. The user- 
programmed character generator 
starts with the @ character at loca¬ 
tions 7168-7175. The A character is 
at 7176-7183. You can calculate a 
character starting position by using 
the formula P = 7168 + (C*8), where C 
equals the number of the character if 
@ = 0, A= 1, B = 2, etc. 

Using this simple technique, you 
can create a character in an 8-by-8 
grid and use that character in a pro¬ 
gram. Commodore, for example, 
used this technique to create the 
"meanies" in the VIC game program, 
Blue Meanies from Outer Space. 

Hi-Res Graphics 

Now you can use the same tech¬ 
nique to display dot-addressable 
graphics on the VIC screen. The pro¬ 
cedure is simple: starting with X and 
Y coordinates of the dot to be lit (or 
unlit), calculate the screen byte posi¬ 
tion within the eight bytes that make 
up the screen position, create a char¬ 
acter, put the new character in the 
screen byte position, and set or clear 
the bits necessary to make the de¬ 
sired pattern. For example: 

For X, Y position 67, 55: 
horizontal byte = 67/8 = byte 8 with a remain¬ 
der of 3 

horizontal bit position = 3 

vertical byte = 55/8 = byte 6 with a remainder 

of 7 

vertical bit position = 7 

screen byte will be 7680+ (22 *6)+ 8 = 7820 

create the next available character, e.g., @ (this 

would be character 0) 

poke 7820,0 

bit position will be the 3rd bit of the 7th byte of 
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character 0 

byte 7 = 7168+ (0*8)+ 7 = 7175 (remember 
the formula for finding the byte, above) 
bit position three is weighted as 32, so poke 
7175, 32 

By poking the screen RAM with 
the appropriate character (in this 
case, @) and then defining that 
character as necessary, you can have 
dot-by-dot control over the screen. 
The program listing shows a simple 
way of getting started. Line 10 clears 
the screen and sets the output to blue, 
then lowers the memory ceiling to 
make room for the new alphabet. The 
CLR statement ensures that all 
pointers in the computer are set cor¬ 
rectly. 

Array C(x) keeps track of which 
characters are available to be rede¬ 
fined. Line 11 declares character 32 
occupied, and changes the VIC chip 
pointers to the new character set and 
the background/border to black. Line 
12 defines a function that makes it 
simple to find out which byte is to 
have bits set. Lines 15 through 20 cre¬ 
ate an array of bit weights and clear 
all bytes of our new character set. 

Lines 10-20 should be at the head 
of your program. Lines 1000-1070 
comprise the actual plotting subrou¬ 
tine, and follow the procedure set 


forth above with the addition of line 
1030. Line 30 checks to see if the cal¬ 
culated screen position already holds 
a character; if it does, alter the exist¬ 
ing character instead of creating a 
new one. 

Line 1050 prints on the top line of 
the screen the character being de¬ 
fined; it can do this by calculating the 
proper value and displaying it in re¬ 
verse video. While you're in the user¬ 
generated character mode, you can 
display any of the normal uppercase 
characters by printing them in re¬ 
verse video. Line 1060 tests for de¬ 
fined characters and skips them until 
it finds a blank one to use. 

Before running a program using 
this routine, press the stop and re¬ 
store keys simultaneously, or else 
poke 36879, 27 inside the program. 
This resets the video to a white back¬ 
ground and cyan border. Note that al¬ 
though the program sets the output to 
blue, the dots in the screen are white. 
This is because only printed output is 
blue, and poked output such as we 
use for plotting takes on the back¬ 
ground color. 

Medium-Res 

Dot-Addressable Color Graphics 

That brings us to color graphics. 


10 PRINT''Sb":POKE52,28:POKE56,28:CLR:DIMC(64): 

rem lower memory ceiling 

11 C(32) = l:POKE36869,255:POKE36879,8 

rem set alphabet & field 

12 DEF FNA(C) = 7168 + (C*8) + Y2 

rem define character calc 

15 FORX = 0TO7:READB:B(X) = B:NEXT 

rem read bit weights 

17 DATA128,64,32,16,8,4,2,1 


20 FORX = 7168TO7680:POKEX,0:NEXT:C = 0:PRINT 

rem clear alphabet 

30 rem define x coordinate here 


40 rem define y coord here 


50 GOSUB 1000 

rem gosub plot routine 

60 : 


70 : 


80 : 


90 : 


100 END 


1000 XI =X/8:Y1 = Y/8 

rem calculate byte pos 

1010 XI = INT(X1)*8:Y1 = INT(Y1)*8:X2 = X-X1:Y2 = Y-Y1 

rem calculate bit pos 

1020 S = 7680 + ( (Y1/8) *22) + (Xl/8) 

rem calc screen pos 

1030 IFPEEK(S)<>32THENC = PEEK(S): 

rem if screen pos is 

POKEFNA(C),PEEK(FNA(C) )ORB(X2):GOTO1050 

occupied, alter char 

1040 POKES,C:POKEFNA(C),B(X2):C(C) = 1 

rem if not, start new 

1050 PRINT"s]]]r"CHR$(C + 64) 

rem print char used 

1060 C = C + 1 :IFC(C)THEN 1060 

rem increment char count 

1070 RETURN 


Cursor Legend: s = home cursor 


S = clear screen 


b = print in blue 


] = cursor right 


r = reverse video 


Program listing. Basic program to define programmable characters on the VIC-20. 







NEW! FOR IBM PC USERS 


EXPANSION & SOFTWARE GUIDE 


Contains. . . 

Full descriptions and prices 
of more than 800 Expansion 
devices and Software packages 
for the IBM PC, 


Provided by. . . 

250 independent Manufacturers 
and Software Publishers, 


And. . . 

Original text on Spreadsheeting, 
Memory Expansion, Hard Disks, 
and the 5 Operating Systems 
available for the IBM PC. 

ISBN# 0-88022-019-8 $19.95 




PRODUCT SELECTION • CROSS REFERENCE INDEXING BY VENDOR AND 
APPLICATION • INFORMATIVE TEXT ON: SPREADSHEETS. HARD DISKS. 
OPERATING SYSTEMS & EXPANSION CARDS • DATA MANAGEMENT • 
COMMUNICATIONS • USER GROUPS • PUBLICATIONS • DEALERS 


Available NOW at all computer stores and fine bookstores such as B. Dalton, Krochs & Brentanos, Stacey’s, 

Coles and Waldenbooks, or 

Order directly from Que 


Please RUSH_copy(ies) of IBM PC EXPANSION & SOFTWARE GUIDE @ 319.95/each. 

Add $2.00 per book for shipping and handling. Indiana residents add 4% sales tax. 

Name _ 

Phone Address _ 

Orders City/State/Zip _ 

1 - 800 - 428-5331 

Total enclosed $_or charge my DVisa DMasterCard □ Other (specify) _ 

Card#_Expiration Date _ 

Signature * _. 

Make checks payable to: QUE Corp., 
7960 Castleway Dr., Indianapolis, IN 46250 
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You can get much the same results, 
but in color, using the VIC chip's 
multicolor mode instead of the hi¬ 
res mode. I won't go into great 
depth with this, referring you in¬ 
stead to Commodore/MOS publica¬ 
tion "6560/6561 Video Interface 
Chip," available from Commodore, 
950 Rittenhouse Road, Norristown, 
PA 19403 (phone 215-666-7950). This 
is a complete, albeit technical, de¬ 
scription of the VIC chip and its 
capabilities. 

Take a look again at Table 1. CRF 
bits 0-2 select one of eight colors for 
the border area of the screen. Bit 3 
determines whether a character will 
be displayed in normal or reverse 
video. Bits 4-7 determine one of 16 
colors for the background of all 
characters. 

This register, as you can see, con¬ 
trols much of the color, but only on a 
screenwide basis. To get bit color 
control, you must use this register 
with others, and there is one for each 
position on the screen. They're called 
Color Pointers; they reside at decimal 
address 38400 and continue for 506 
bytes, giving a one-for-one corre¬ 
spondence to the Screen RAM that 
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4 DISK 

Spll DOUBLER 

Save Time • Save Money 
Save Disk Storage Space 
Now you can convert an entire 
box of 10 disks quickly and 
safely in just minutes. 

You will pay for this kit in 
added disk space with the first box 
of disks you convert. 

Disk Doubler for 5!4 inch disks. 
Use both sides of 
your single sided disks. 

Disk Doubler II for 8 inch disks. 
Use single sided disks either as 
two sided or double sided 
depending on your disk drives. 

Diek Doubler—S8.95 postpaid 
(in U.S.) (CA residents add 54* tax] 

Diek Doubler II—$12.95 postpaid 
[in U.S.] (CA residents add 78* tax] 

Overseas customers 
write for shipping charges. 

Send your check or money order today 
and start saving money. 

UIIN/1 QUINN 
Computer Division 

9120 CLEARLAKE WAY 
LAKESIDE, CA 92040 


Let’s see someone 
use the hi-res and 
multicolor capabilities 
of the VIC to do 
some super game like 
Missile Command or 
Asteroids.... 


was poked into a short time ago. 

These pointers contain the color in¬ 
formation for each character printed 
on the screen, and determine 
whether that character will be dis¬ 
played in hi-res or multicolor mode. 
The most significant bit of each color 
pointer makes that determination. If 
the bit is 0, then that character is 
displayed in hi-res; if it contains 1, 
then the displayed character is in the 
multicolor mode. 

With hi-res selected, there is a one- 
to-one following of bit to background 
color. With multicolor selected, each 
fwo bits of a character byte (remem¬ 
ber there are eight bytes to a charac¬ 
ter) correspond to one bit on-screen, 
and the color of that dot is deter¬ 
mined by a code comprised of those 
two bits. 

Unlike hi-res mode, which allows 
only two colors to be displayed per 
character, multicolor allows up to 
four colors per character. However, 
since two bits of cell data correspond 
to one bit on-screen, multicolor has 
half the resolution of hi-res. That is to 
say, an 8-by-8 character now maps 
out at 8-by-4 (eight lines of four each). 
The same memory is required, but 
it's mapped differently. 

In multicolor mode the two bits 
that make a dot will select one of the 
four colors for that dot. The four 
codes created by those bits tell the 
VIC chip where to get color informa¬ 
tion. The four codes and where they 
point to are shown in Table 2. 


00 = background color (bits 4-7 of CRF) 

01 = exterior border color (bits 0-2 of CRF) 

10 = foreground color (color pointer RAM) 

11 = auxiliary color (bits 4-7 of CRE) 

Table 2. Two-bit codes that point to color infor¬ 
mation in the VIC. 


You should understand that the four 
codes are not colors, but pointers that 
indicate where the color information 
is held. This allows greater color 
capability, as each code pointed to has 
either three- or four-bit resolution. 

Suppose the bit pattern were 0001- 
1011. The first two bits would be in 
the background color, the second two 
in the border color, the third pair in 
the foreground color, and the final 
two in the color described in the aux¬ 
iliary color register. 

If you want to see how this works, 
list the plotting routine (or any other 
program) on the screen. At the bot¬ 
tom of the screen, type the following 
direct command and press return: 

FOR X = 38400 TO 38906:POKE X, 200:NEXT 

If the screen was in its normal 
cyan-border/white-background com¬ 
bination, you should see portions of 
the characters get wider and turn 
black, to give narrow blue segments 
and wide black ones in each charac¬ 
ter. Retype the line, but this time, 
poke X, 255: instead. The colors 
change from blue and black to blue, 
black and orange. 

Using the Hi-Res Routine 

You may use the hi-res plotting 
routine anytime you need to create 
complex or unusual shapes. It's inter¬ 
esting to feed the routine coordinates 
derived from the VIC's transcenden¬ 
tal functions. But there is one point of 
which you should be aware: Because 
you only have 512 bytes in which to 
redefine the alphabet, and each 
character takes up eight bytes, you 
can only define 64 new characters. So 
you must be sure that your program 
prevents any attempt to create any 
character out of range. Also, this 
routine does not check for out-of¬ 
range points to be plotted. Horizontal 
resolution is 176 dots and vertical 
resolution is 184 dots. 

And now for some challenges. Let's 
see someone use the hi-res and multi¬ 
color capabilities of the VIC to do 
some super game like Missile Com¬ 
mand or Asteroids—or to plot the 
shapes of the continents for students 
to identify. And take a serious look at 
using the VIC's two A-D converters 
(CR8 and CR9) along with the user 
port and some external sensors to 
create a low-cost, highly flexible 
biomedical monitor. Try plotting 
heartbeat and blood-pressure 
waveforms. The uses of the VIC in 
the real world are limited only by 
your imagination. ■ 
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WIN $5,000 

Plus Royalties!* 


For the best 
Talking Game 



Usingthe VOICE BOX 

Now you can make your 
Atari® 400/800 or 
Apple® II games and 
other programs come 
alive with the VOICE BOX 
by the Alien Group — the first 
low-cost, smart speech synthesizer 
with unlimited vocabulary. 

Add jokes to your programs. Insults. 
Compliments. Help messages. Stories. 

Alien voices. Animal roars. Have your 
computer talk to the fire department 
or police in emergencies. To kids. Or blind 
people. Teach touch typing with immediate 
spoken feedback. Or just about any other 
subject — the fun way. Or help a speech- 
impaired friend communicate . . the poss¬ 
ibilities are limitless. 

The VOICE BOX plugs into your Atari's serial 
port. And talks directly through your TV set. Or 
into any Apple II slot. No power supply or 
special interfaces needed. 

Just select from its simple screen menu. A 
dictionary with thousands of common words 
(on diskette or cassette) automatically 
translates your text into speech. It's that easy. 

But don't let its friendliness fool you. The 
VOICE BOX has all 64 phonemes (basic 
sounds, like “ah" ) built in. So you can precisely 
create any word or sound you can imagine. 
And store it all on diskette or tape. Names or 
foreign language words, for example. Or 
wierd non-human languages. 

Let me entertain you — The VOICE BOX is 
creative too. It will crack you and your friends 
up with non-stop random, grammatically 
correct sentences, using words you specify. It 


Speech Synthesizer 

also has an amusing talking 
face with lip-sync animation 
— a real crowd-stopper. Best of 
all, you can call the VOICE BOX 
from any BASIC program and make 
your program really hum —literally! 

Singing Apples? — Apple owners get all these 
capabilities too — as a plug-in card plus 
diskette. Or there's a deluxe version with the 
dictionary in ROM (no diskettes to bother 
with), speaker, and ability to “sing" (hey we're 
not making this up folks) in any key. (Both 
Apple versions require 32K or more. Applesoft 
and DOS 3.3). 

Don't confuse the VOICE BOX with “dumb" 
speech synthesizers that can't leam new words. 
Or software-based ones with lower speech 
quality—and an annoying tendency to blank 
out the display when they talk. The VOICE BOX 
is a true breakthrough in speech synthesis. 
Small wonder thousands of Atari and Apple 
owners have already bought the VOICE BOX. 

The VOICE BOX is available now at leading 
computer stores throughout the 'world. Or 
direct from the Alien Group, with 10-day 
money back guarantee if you're not com¬ 
pletely satisfied. 

VOICE BOX For Atari. $169.00 
16K and 32K versions included 
(Specify diskette or cassette). 

VOICE BOX for Apple 11 + $139.00. 

(Requires speaker.) 

VOICE BOX for Apple II + . $215.00 

(Includes dictionary in ROM and singing capability. 

Comes with speaker.) 

Enclose check or money order. Visa or 
Mastercard #. Please include expiration date. 



8 

CHECK YOUR LOCAL COMPUTER STORE FOR TALKING “VOICE BOX" VERSIONS OF YOUR FAVORITE 
GAMES FROM LEADING GAME COMPANIES 

'Win a $5,000 prize — plus royalties — for the best Atari 400/800 or Apple II + game using the VOICE 
BOX. Deadline: May 30, 1983. Write for contest details. 

Please mail to: The Alien Group, Department mc-5 , 27 W. 23 St., N.Y., N.Y. 10010 

Or call in order to (212) 741-1770 


Atari is a registered trademark of Atari Inc. Apple is a registered trademark of Apple Computer, Inc. VOICE BOX is trademark of the Alien Group. 
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CHIPS. 


& DALE 

THE INFLATION FIGHTERS! 

***SPECIAL*** 

I 4116 250 ns 8/$9.50 100+ $1.05 ea. 
4116200 ns 8/ $ 11.00 100 + $ 1.18 ea. 
4116 150 ns 8/$ 14.50 100+ $1.50 ea. 
4116 120 ns 8/$16.50 100 + $1.80ea. 
2114L 300 ns 8/$ 11.25 
2114L 200 ns 8/$ 13.00 
4164 200 ns $6.75 ea 100 + $6.00 
4164 150 ns $7.75 ea 100+ $7.00 
6116 150 ns $6.00 ea 100+CALL 
| 6116 200 ns $5.00 ea 100+CALL 
1791 Disk Controller $16.50 
I Z80A CPU $3.00 
8251A $4.00 ea 

2716-1 (5V)350ns8/$5.50ea$6.25ea 
2716 (5V) 450ns 8/$3.75 ea $4.00 ea 
2732 8/$6.25 $7.50 ea 100+CALL 
2532 8/$6.25 $7.50 ea 100+CALL 
| 2764 5V 300 ns 28 pin $20.00 ea 

COMPUTERS 


NEC P.C.-8000 

sugg. lists 

C&D 

8001 Comp 32K. 

$995.00 

$715.00 

8012 I/O unit. 

$649.00 

$475.00 

8031 Dual Minidisk unit. 

$649.00 

$715.00 

Other NEC Products. 

CALL 

CALL 

Altos Computers. 

, CALL 

CALL 

Eagle II. 

$2995.00 

CALL 

Eagle III. 

$3995.00 

CALL 

Sage II (16 bit). 

. CALL 

CALL 

IBM P.C. complete sys. 



(with or w/out hard disk).. 

. CALL 

CALL 

PRINTERS 


Epson MX80 Graphtrax Plus. 

. $645.00 

CALL 

Epson MX80 F/T 



Graphtrax Plus. 

$695.00 

CALL 

Epson MX 100 



Graphtrax Plus. 

, $895.00 

CALL 

NEC Printer P.C. 8023. 

. $695.00 

$465.00 

Other NEC Printers. 

— 

CALL 

Okidata Printers 



82 A. 

$748.00 

$397.00 

83 A. 

$995.00 

$645.00 

84 A. 

$1395.00 

CALL 

PACEMARK 2350. 

$2800.00 

$2200.00 

Smith-Corona Printers TP-1.. 

$895.00 

CALL 

Diablo Printers 630 (R102)... 

,$2710.00 

$1989.00 

ProWriters Starwriter 



Printmaster. 

— 

CALL 

C. Itoh Printers. 

— 

CALL 


SOFTWARE CP/M, 

IBM, Apple, TRS-80, Atari 

Package 1 includes Wordstar, Mail Merge, 

Spellstar (CP/M).$350.00 

Package 2 includes Data Star, Calcstar, 

Supersort (CP/M).$350.00 

| dBase II (CP/M).$465.00 

FMS 80 (CP/M).$597.00 

| CALL for other mfg. comp., prnts, modems, 
terminals, chips, & software 

I Allow up to 3 wks. for personal checks to clear. 

Please include phone number. Price subject to 
I change without notice. Shipping & Handling for 
Chips $3.50. FOB Bellevue, WA for all else. Wash. 

| residents add 6.5% Sales Tax. 

CHIPS Sr DALE 

10655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 

1-206-451-9770 


Conquering the Cube 



Does your Cube have you beat? This monthly column will feature solutions and 
variations to the infamous Rubik's Cube. We welcome your contributions of 
material relating to the Cube and your Apple, Atari, Commodore, Heath or IBM 
computer. 

The purpose of this program (Listing 1) is to provide a useful tool for understand¬ 
ing and solving the cube. It was written in TSC Basic on a SWTP 6800 computer 
with 32K bytes of memory but it has been run on an Apple II with Applesoft after 
only a few modifications (see Listing 2). In addition this program will interpret and 
execute move sequences that you enter. 

My goal in writing this program was not to achieve the shortest solution; rather it 
was to progress to the solution in easy-to-recognize plateaus or stages of comple¬ 
tion which may be followed on an actual cube. 

Cube status may be displayed at each plateau. If the result of manual moves 
should not agree with the display, it is a simple matter to re-enter the status of the 
cube and start over. 

If you have already glanced at the program, you are probably concerned with its 
length. To get started you do not have to enter the whole program at once. The so¬ 
lution portion of the program may be omitted initially. You are still left with a pro¬ 
gram that will initialize the cube colors to its pristine state, execute move com¬ 
mands and display cube status. 

Before moves can be defined, it is necessary to develop a precise move notation. 
A unique move designator is required for each of the six cube faces. This designa¬ 
tor must then be interpreted and executed by this program. The face designators 
chosen are U, D, L, R, F and B for up (top), down (bottom), left, right, front and back. 

To specify a 90-degree clockwise face rotation (when looking directly at that face) 
you simply append a + to the face character. An appended - specifies a counter¬ 
clockwise 90-degree rotation. For example, anF+ entry causes the front face to ro¬ 
tate 90-degrees clockwise. In practice, the + is assumed and omitted for clockwise 
moves. Note that two sequential 90-degree moves are specified by appending 2 to 
the face character. 

Since two sequential 90-degree moves in either direction have the same end re¬ 
sult, this single notation is sufficient for both. While on this point, any four identi¬ 
cal sequential 90-degree moves have no effect since you simply end up where you 
started. 

Center slices are rotated either clockwise or counterclockwise by appending ei¬ 
ther + or - to X, Y or Z. X is the slice between L and R. The entire cube is rotated 
90 degrees clockwise by the move commands X>, Y> or Z> or counterclockwise by 
X<, Y< and Z<. 

Two special move command designators are used. P is used for ten predeter¬ 
mined move sequences (PO through P9) defined in the program. These sequences 
are used repeatedly in solving the cube. Designator C is used for three move se 
quences (C +, C - and C2) that are functionally equivalent to Y>, Y< and Y>Y>. Its 
only use is to facilitate the reduction of answer strings to simplest terms. 

A move command can always have two characters. An example of a valid move 
sequence is F + L - X> B2 P4 C +. Spaces may be inserted for readability as 
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desired. They are ignored by the program. It is never permissible to represent a 
move by using three characters. 

Control Commands 

The program provides seven control commands. They are start, draw, color, 
save, load, exit and solve. When entering a control command, only the first two 
characters need be entered. (If a single character is entered, it will be interpreted as 
a move command, resulting in either an unwanted move or an error message.) 

On entering the program, you must choose the display format. Option 1 gives 
both the solution and a cube display at each plateau level. Stops occur at each pla¬ 
teau to give you an opportunity to copy the results. 

To continue on after a stop, simply enter X <CR>. Option 2 outputs only the solu¬ 
tions at each plateau without any stops or cube displays. Option 3 gives the solu¬ 
tion and a display at each plateau without stops. 

If you are using a different Basic (other than TSC Basic for SWTP 6800) you must 
determine the maximum concatenated string length, which is 128 in my Basic. 
Change this value in line 700 to agree with your Basic if it is less than 128. 

Cube solution is programmed in the following manner. First the program logic 
determines the position of certain cubies associated with the particular solution 
plateau being solved. Based on interpretation of this information, a series of inter¬ 
nal move commands is generated. These commands are executed and saved as a 
move command string. 

When a solution plateau is completed, the cube has been moved in accordance 
with the saved command string. Thus, the command string consists of the moves 
necessary to achieve that plateau level. In most cases the command string may be 
reduced to a simpler form. This is done before the solution is printed. If, at any 
time, the move command string exceeds the maximum allowable concatenated 
length, the string is automatically reduced and printed as part of the solution after 
which the program continues with the rest of the solution. 

Six major plateaus are used: 

• plateau 1 places all four back face edge cubies in proper location; 

• plateau 2 places all four back face corner cubies in proper position, completing 
the back face; 

• plateau 3 places the front face corner cubies in their correct cubicles; 

• plateau 4 color aligns the front face corner cubies; 

• plateau 5 positions the front face edge cubies, completing the front face; 

• plateau 6 completes the centerslice between the front and back faces, solving 
the cube. 

P move command strings are sequences of moves that are frequently used. They 
are defined by the program as follows: 

PO = U + F2U- 
P1 = R-F2R + 

P2 = F2R - F + R + F - 
P3 = X-F+X+ 

P4 = F + X - F2X + 

P5 = L-Z-L + L + Z + L- 
P6 = R + R + Y + R + R + Y- 
P7 = Y-U-Y-U-Y-U + U + Y + U-Y + U + U + 

P8 = U-F + F + U + L + U + L + U- L — U-F + F + U + F + F + 

P9 = U-F + F + U + F + U- F + U + F + F + 

In general, their use only changes a limited portion of the cube, leaving the rest 
unaffected. If, for example, you enter P8 and note the resulting change from the 
pristine state, you see that the bottom two front face corner cubies have been ex¬ 
changed without affecting the back face. 

It is, as I have mentioned, not necessary to enter the whole program at once. You 
can get started by entering lines 10 through 910 and lines 1650 through 2680. 
With this portion of the program you can initialize the cube face colors to the pris¬ 
tine state, enter move strings and display the cube state. Other sections can be add¬ 
ed later as desired. ■ 


Listing 1 . Rubik’s cube program in TSC Basic. 

0010 REM RUBIK'S CUBE SOLUTION 
0020 REM KENNETH W. COOPER JR. 

0030 REM 

0040 DIM F(3,3),U(3,3),B(3 f 3),D(3,3),LC3,3),R(3,3) 
0050 DIM S*<6),M(54>,W<3,3>,PS(9> 

0090 P$(O)= M U+F2U—" 

0100 PS(1)="R—F2R+" 

0110 PS(2)="F2R-F+R+F—" 

0120 P* (3)="X—F+X+" 

0130 P*(4)= M F+X—F2X+“ 



500 K 

Great Reasons 
to Buy Your 
Diskettes from 
Snappware! 

Byte for byte, performance 
counts. Every byte of data you 
record is important. That's why 
Snappware offers Scotch disk¬ 
ettes. the highest quality disk¬ 
ette on the market at very com¬ 
petitive prices. Scotch diskettes 
are tested and guaranteed error 
free. And the low abrasivity 
saves your read/write heads. 

Scotch Brand 744-0 

5 V* inch single sided, single den¬ 
sity, soft sectored with hub rings. 

One box $23.00/box 

Five boxes $22.50/box 

Ten boxes $22.00/box 

Twenty boxes $21.50 box 

Scotch Brand 744D-0 

The premium grade mini-floppy. 
Double density certified, with 
hub rings. The very finest avail¬ 
able for your Model III. 

One box $27.00/box 

Five boxes $26.50/box 

Ten boxes $26.00/box 

Twenty boxes $25.50/box 

Scotch Brand 741-0 

Eight inch single sided, double 
density soft sectored. The very 
finest available for your Model 
II. 

One box $33.00/box 

Five boxes $32.00/box 

Ten boxes $31.00/box 

Twenty boxes $30.00/box 

l 

When it comes to diskettes, we 
have the best price per byte. 

Authorized 
Distributor 
Information 
Processing 
Products 





; Vip- 


j.j-jlRjjjjnjj;;;. 


Time saving power at your 
fingertips. 

CALL TOLL FREE: 

1-800-543-4628 

OHIO RESIDENTS 
CALL COLLECT: (513) 891-4496 
3719 Mantell 
Cinti., Ohio 45236 
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Circle 172 on Reader Service card. 


@1 Dysan 

•/CORPORATION 


Solve your disc problems, buy 100% surface 
tested Dysan diskettes. AH orders shipped 
from stock, within 24 hours. Call toll FREE 
(800) 235-4137 for prices and information. 
Vfea and Master Card accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401 (In Cal. call 
(805) 543-1037.) 
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l 16K 


Color Computer 16K 

$305 

w/16K Ext. Basic 

$399 

w/32K Ext. Basic 

$499 


Model III 

$799 

Model III 48K 
2 disk & RS232 c 

$1949 

BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com¬ 
puters, Peripherals, Disc Drives, Software and 
more. call toll free 1 800 - 343-8124 

comp uter 

Write for your PlU^ 
free catalog. 


We have the lowest 
possible fully 
warranteed prices 
and a full complement 
of Radio Shack Software 


245A Great Road 
Littleton, MA 01460 
617 • 486 • 3193 ^ 


Circle 234 on Reader Service card. 



VIDEO 
OUTPUT 
for 

H/Z ’19 
or *89 

Display the CRT image on 
Projection TV or other 
monitor. Great for classroom 
or group applications. 

Only $79.00 
MAGNOLIAH 

MICROSYSTEMS 

2264 -15th AVE. W • SEATTLE, WA 98119 

[206] 285-7266 [800] 426-2841 


Listing 1 continued. 

0140 P*(5)="L-Z-L+L+Z+L-" 

0150 PS<6)="R+R+Y+R+R+Y- M 

0160 PS < 7)=" Y—U—Y—U—Y—U+U+Y+U-Y+U—Y+U+U+" 

0170 PS(8)='" U—F+F+U+L+U+L+U—L-U—F+F+U+F+F+" 

0175 PS (9) ="U-F+F+U+F+U-F+U+F+F+" 

0185 REM STOP=STOP,SOL=SOLUTION,DRW=DRAW CUBE 

0190 PRINT "ENTER 1=ST0P,SOL,DRW 2=S0L 3=S0L,DRW";sINPUT KS 

0200 IF KS <" 1 “ OR KS>"3" THEN 190 
0210 GC=VAL(KS> 

0220 REM SIDES:F=FRONT,U=UP(TOP),B=BACK 
0230 REM D=DOWN(BOTTOM),R=RIGHT,L=LEFT 
0240 REM COLOR INIT. BY NEXT FOUR LINES 
0250 FOR Y=1 TO 3 : FOR X=1 TO 3 
0260 F(X,Y)=ASC("W") s U(X,Y)=ASC("R") 

0270 D(X,Y)=ASC("O") : L(X, Y)=ASC<"Y") 

0280 NEXT X s NEXT Y 
0290 REM COMMAND LOOKUP TABLE 

0300 EE=0:PRINT:PRINT"ENTER COMMAND INPUT ZS 
0310 W=0:J=0:AS="":GB=LEN(Z*):IF GB<2 THEN 430 
0320 
0330 
0340 
0350 
0360 
0370 
0380 


B (X,Y)=ASC(* 
R(X, Y)=ASC(‘ 


IF ZS=LEFTS("DRAW" 
IF ZS=LEFTS("COLOR" 
IF ZS=LEFTS("SAVE" 
IF ZS=LEFTS("LOAD" 
IF ZS=LEFTS<"START" 
IF ZS=LEFT*<"EXIT" 


GB) 

THEN 

PRINT "SOLVE:": 

J=1 

GB) 

THEN 

PRINT "DRAW: M : 

J=2 

GB) 

THEN 

PRINT "COLOR:"s 

J=3 

GB) 

THEN 

PRINT "SAVE: M : 

J=4 

GB) 

THEN 

PRINT "LOAD: 

J=5 

GB) 

THEN 

190 


GB) 

THEN 

END 



0390 REM 

0400 IF J=0 THEN 430 

0410 ON J GOSUB 820,1670,1440,920,980 
0420 GOTO 300 

0430 K=1 : REM REMOVE SPACES 

0440 IF K=LEN(ZS) THEN PRINT ZS; : GOTO 480 

0450 IF MIDS(ZS,K, DO" " THEN K=K+1 : GOTO 440 

0460 ZS=LEFTS<ZS,K-1)+RIGHTS(ZS,LEN(ZS)-K) : GOTO 440 

0470 REM CALL INTERPRETER SUBROUTINE 

0480 GOSUB 530 : IF EEOl AND W7=0 THEN 480 

0490 GOTO 300 

0500 REM 

0510 REM MOVE INTERPRETER 
0520 GOSUB 690:W=0:W7=2 

0530 W=W+1 : QS=MIDS(ZS,W,1) : WS=MIDS(ZS,W,2) 

0540 IF QS="" THEN W7=l : RETURN 

0550 IF QS="P" THEN W7=2 : GOSUB 740 : GOTO 530 

0560 GOSUB 1880 : IF R=0 THEN RETURN : REM (ERROR) 

0570 IF WS="C2" THEN L1=0:GOSUB 1960:W=W-1:GOSUB 196O:G0TO530 
0580 IF WS="C+" THEN QS=">" :GOTO 640 
0590 IF WS="C-" THEN QS="<" :GOTO 650 
0600 IF QS="C" THEN QS=">":W=W-1:GOTO 640 


0610 QS=MIDS<ZS,W+1,1) 


0620 

0630 

0640 

0650 

0660 


IF QS="2" 
IF QS="- M 
IF QS=">" 
IF QS="<" 
IF Q$="+ H 


W=W+1 : 
1840 
GOSUB 
GOSUB 


GOTO 670 


1960 

1960 


GOTO 530 
GOTO 530 


THEN L=2 
THEN GOSUB 
THEN L1=0 
THEN Ll=l 
THEN W=W+1 
0670 FOR W9=l TO L 

0680 GOSUB 2390 : NEXT W9 : GOTO 530 
0690 REM BUILD MOVE STRING. PRINT IF TOO LONG 
0700 IF LEN(AS)+LEN(ZS) < 128 THEN AS=AS+ZS : RETURN 
0710 KS=ZS:GOSUB 1040:ZS=KS:GOTO 700 
0720 REM GO DO ’P’ COMMAND 
HS=ZS : W8=W : W=0 
ZS=PS(VAL(MIDS(ZS,W8+1, 1))) 

0760 GOSUB 530 : IF W7=0 THEN 760 
0770 W=W8+1:IF ZS=" M THEN Z*=H* : GOTO 1930 
0780 ZS=HS : RETURN 
0790 REM 

0800 INPUT "PAUSE";HS 

0810 GOSUB 1670:INPUT "PAUSE";H* : RETURN 
0820 REM SOLVE CUBE ROUTINE 

0830 GOSUB 1580 : IF EE=1 THEN 300 : REM CHECKSUM ERROR 
0840 GOSUB 930 : REM SAVE COLOR 
0850 FOR KK=1 TO 6 : GOSUB 880 

0860 ON KK GOSUB 3880,4180,2700,3030,3440,3620 
0870 NEXT KK 

IF GC=1 THEN GOSUB 800 
IF GC=3 THEN GOSUB 1670 
0900 RETURN 
0910 REM 

0920 REM SAVE CUBIE COLORS 
0930 FOR Y=1 TO 3 : FOR X=1 TO 3 
0940 M(J)=F(X,Y) : M(J+9)=U<X,Y) 

0950 M(J+27)=D(X,Y) : M(J+36)=L(X,Y) 

0960 NEXT X : NEXT Y : RETURN 
0970 REM 

0980 REM RELOAD CUBIE COLORS 

0990 FOR Y=1 TO 3 : FOR X=1 TO 3 : J=X+3*(Y-l> 
lOOO F < X,Y)=M(J) : U(X,Y)=M<J+9) : B(X,Y)=M(J+18) 

1010 D(X,Y)=M(J+27) : L(X,Y)=M(J+36) : R(X,Y)=M<J +45) 

1020 NEXT X: NEXT Y: RETURN 
1030 REM 

1040 REM REDUCE AND PRINT SOLUTION 
1050 FOR K=1 TO LEN(AS) STEP 2 
1060 B$="" : C*="" 

1070 W=8 : Z*=MID*<A*,K,W) 

1080 IF LEFTS <Z*,1)="P" then 1310 (continued on page 122) 


0740 

0750 


0880 

0890 


J=X+3*(Y-1) 

M(J+18)=B(X,Y) 

M(J+45)=R(X,Y) 
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1 PRICE BREAKTHROUGH 

o6 2 

» Super Sale on New Disk Drives § 

| Starting at $ 199.95* complete!! | 

% with Power Supply and Case. S 

5 < 

m 

g w 

| single sided 40 track — dual sided 40 track — dual sided 80 track § 

£ for 5 

| RADIO SHACK — HEATH — ZENITH — S 100 g 

jjj & MOST OTHER COMPUTERS ” 

2 c/5 

^ SPECIAL! Disk Drive Head Cleaning Kits .. .$12.95 | 

Q < 

co Drive a Hard Bargain!!* S3 

| 5 M.B-10 M.B. with Power Supply Case, Cables & Software § 

£ Complete Systems . . • . starting from $1,695.00 £ 

5 TOLL FREE ORDERING GENERAL and TECHNICAL | 

I 1-800-343-8841 1-617-872-9090 s 

g S 

8 Model III Internal Drive Kits. .... starting at $499.95 | 

w Diskettes of all sizes. .starting at $23.00 S3 

| Dot Matrix Printers.SCall §j 

£ Word Processing Printers.starting at $895.00 * 

§ Printer Buffers 8K to 64K.starting at $143.00 | 

w Disk Drive Cases and Power Supplies . .starting at $49.95 S3 

| DOSPLUS —3.4 —.SSpecial Price § 

£ Filler pieces for Basf slimline drives.$6.98 £ 

| *Ask about our %RH|])f^lbmMfe Warrant y* § 

w Dealer inquiries invited. co 

I SOFTWARE SUPPORT/MICRO i 

X terms: ONE STALKER LANE, FRAMINGHAM, MA 01701 o 

— M.C./Vlaa/Amex and personal /At 7 \ 070 1 ’ TANDY CORPORATION 2 

s ^“irrsjiror *< 617)872 ' 9090 i-ssss, s 

LU Shipping: Piaaaa call for amount. OPEN M-F10-6 w 

AIUQ XSIQ S3AIUQ >iSiQ S3Alda »SIQ SSAIdQ XSIQ S3AIHQ >ISIQ S3AldQ >ISIQ S3AldQ XSIQ S3AldQ MS 2 
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IBM Update 

Peripheral and software developers are busy bringing to realization 
the potential hidden inside this $1600 personal computer. 


By Frank Pozar 


F ive tests determine if a new busi¬ 
ness system is worth its salt: 

• the quality of its video display and 
keyboard 

• the speed and efficiency of the mi¬ 
croprocessor 
• the amount of memory 
• the quality of the support programs 
• the amount of permanent (disk) 
storage. 

IBM's personal computer passes 
the first four tests rather well and 
holds great promise for the fifth. But 
while IBM did its usual good job, it 
still has to overcome a shortage of 
programs and a few minor problems 
such as expandability, a finicky color 
adapter, expensive components and a 
lack of good beginners' manuals. 

Too Many Pieces 

IBM designed the Personal Com¬ 
puter to be modular, and modular it 
is. Mine has all five slots filled with 
adapters, for a printer and monitor 
(high-quality business television), 


disk drives, telephone communica¬ 
tions, graphics (allowing the comput¬ 
er to draw color pictures on the 
screen) and game paddles. Every ex¬ 
pansion device snaps or plugs in, and, 
as with the Apple computer, you can 
attach your own printer, monitor or 
television, and disk drives. 

The printer is made in Japan, the 
monitor in Taiwan and the drives in 
the U.S. Using parts from other cor¬ 
porations is an unusual move for 
IBM, but it allowed IBM to concen¬ 
trate on the box behind the keyboard. 
This was necessary because there are 
so many things a well-designed per¬ 
sonal computer can do that even IBM 
couldn't handle (IBM has actually of¬ 
fered to give technical advice to small 
companies wanting to design spe¬ 
cial-purpose adapters). 

With the adapters already avail¬ 
able, this computer will do just about 
everything I want (but I'll never be 
able to use IBM's Pascal unless I un¬ 
plug something else). The Personal 


Computer is so modular that it limits 
itself. But that should change before a 
year has passed. Multipurpose 
boards could make several of the first 
adapter boards obsolete. So waiting 
to expand might not be a bad idea. 

But as for memory, I'll have to be 
fair and admit that it won't be a prob¬ 
lem when IBM finally breaks down 
and offers 64K-bit memory chips in¬ 
stead of the power-hungry, space¬ 
consuming 16K-bit chips. When they 
do arrive, they'll make the computer 
run cooler, and 256K bytes of memo¬ 
ry won't take up precious expansion 
slots. 

Waiting for these new chips could 
save more than money. They're 
technological marvels, using only a 
small percentage of the power of 
their predecessors. Unfortunately, 
they're so small that background ra¬ 
diation (the kind you've lived with 
all your life and never noticed) is 
enough to change bits of informa¬ 
tion. Experts say the problem has 
been solved, but letting others prove 
it first couldn't hurt. 

If you wait a year or so, you may 
even get a refined version of these 
chips. IBM was rumored to have orig¬ 
inally produced only 15,000 to test 
the water, and found itself flooded 
with orders before the first demon¬ 
strators were in place. Although this 
computer is ahead of others, it's way 
behind for IBM. First glimpses show 
many standard circuits from Intel, 
Motorola, Beckman, NEC and Texas 
Instruments that are bound to be re¬ 
placed by fewer, more complex, cir¬ 
cuits. 

The Personal Computer could 


Address correspondence to Frank Pozar, Box W. 
2317, Spokane, WA 99205. 
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evolve into an extremely powerful 
machine. In fact, many of the parts 
needed for an advanced version are 
just now coming into volume produc¬ 
tion. IBM chose Intel's family of parts 
because they were the first to bring 
out an array of ICs that could en¬ 
hance the power of the microproces¬ 
sor. Each of these support chips can 
measurably increase the computer's 
speed. While every computer claims 
to be expandable, upgrading this one 
will more than triple its speed. And 
by the time no support chips are left 
to speed things up, enhanced ver¬ 
sions of the microprocessor will 
arrive. 

Too Expensive 

Add-on parts such as the printer 
live up to my expectations of IBM: ex¬ 
pensive. IBM, like Radio Shack, took 
a popular printer (Epson's MX-80) 
and put on their own label (fortunate¬ 
ly, IBM didn't try making this printer 
compatible with only their 
computer). When I called IBM's na¬ 
tional marketing center, they seemed 
aggravated when I mentioned 
MX-80. 

As chance would have it, I bought 
"IBM's" printer back in February. 
Epson (a division of Seiko) poured the 
same resources into its printer that 
IBM did into its Personal Computer. 
Epson's manual, for example, was re¬ 
written with cartoons, sample pro¬ 
grams and an easy-to-read style that's 
uncommon in technical manuals. 

Epson's printers have become run¬ 
away best-sellers in the computer in¬ 
dustry. IBM is missing a good bet by 
not advertising adapters such as a 
friction feed attachment allowing in¬ 
dividual sheets of paper to be loaded. 

If you go to an IBM Product Center 
(something so rare they're said to be 
on the endangered species list) your 
printer will cost $265 more than 
mine. The IBM Product Centers do 
offer the best prices on the "IBM" 
printer (compared to other Personal 
Computer retailers) and everything 
else for the Personal Computer. 

That "everything else" includes a 
direct-drive, green phosphor monitor 
(an expensive animal, but if you want 
to squint at a regular screen and save 
$100 and can find one that uses a 
"standard" nine-pin cable, then you 
can shave $100 to $200 off the $350 
price). Disk drives are a touchy point 
with computer manufacturers, but 
this is the best place to save money. 
Radio Shack built in its drives and 
charges more than the going rate to 


repair a Model III that includes other 
people's drives, but IBM's national 
marketing center claims they won't 
use that tactic. At a potential $250 
saving per drive, IBM may lose a lot 
of disk drive sales. But then, how 
many people buy their add-on disk 
drives from the Apple Computer Cor¬ 
poration? This is probably why IBM 
gave other manufacturers an easy 
way to adapt. 

Unadaptable? 

To really use the color graphics for 
business (or games), you'll need a 
$300 color adapter, a $40 extended 
Basic disk, a $60 game-paddle board 
(with its odd, 15-pin connector) and a 
$325 to $1500 color monitor. If you 
try using a color television with an rf 
modulator, you might run into prob¬ 
lems. My TV wouldn't accept color 
until it had a few hours to warm up 
(my $70 video game worked fine). 
But then, this computer was designed 
for professional-quality monitors 
(again using the nine-pin adapter, al¬ 
though there is a phono jack for the 
new direct-input televisions; RCA, 
Zenith, Sony, Matsushita and G.E. all 
introduced models this August that 
start at $750 and go up fast). 

The color adapter I used costs on¬ 
ly $29.95, isn't made by IBM and 
isn't fond of old color TV sets. And 
though it's supposed to be the best, 
it's the weak link in the hardware. 
Maybe that's why IBM refuses to 
make its own. 

No Games? 

The lack of games bothers my girl¬ 
friend. I explain that fantastic games 
with incredible animated pictures are 


coming (this computer uses the same 
Extended Color Basic as Radio 
Shack's Color Computer, and a few 
commands in this system saves hours 
of coding), but she remains steadfast¬ 
ly convinced that this can't be the 
perfect computer without games. 

I have to admit she's right. 

The TRS-80 and Apple both have 
hundreds of program-producing 
companies clamoring for attention. 
The programs IBM has endorsed are 
excellent, but besides being meager 
in quantity, they're offered by less 
than 200 computer stores, and only 
for business people with business 
budgets. 

Radio Shack, Xerox and Hewlett- 
Packard executives were quick to 
point out that IBM ignored the Z-80 
microprocessor with its vast library 
of programs. Everyone else realized 
the next generation of microproces¬ 
sors may provide the cutting edge of 
technology, but it's a double-edged 
sword that offers a quick road to soft¬ 
ware starvation. 

For any new computer, altering 
programs to take advantage of a bet¬ 
ter keyboard, speaker, graphics, light 
pen and game paddles would take 
months. Good programs written spe¬ 
cifically for the IBM will probably ap¬ 
pear a year short of the customary 
two years (this computer's going to 
attract a lot of enthusiastic program¬ 
mers), but that's because IBM spent 
millions for versions of two industry- 
standard operating systems. CP/M 
(Control Program for Microcomput¬ 
ers) could help provide a flood of the 
best programs around Christmas. 

New programs could take longer, 
but because of a company in Belle- 
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vue, WA, called Microsoft, it won't 
be much longer. This company is re¬ 
nowned for Basic interpreters. Apple 
calls its version Applesoft. Radio 
Shack calls its Level II, and Texas In¬ 
struments labeled its TI Basic. Even 
Atari had to give up and admit they'd 
better get a Microsoft version. Most 
of the older CP/M systems have 
switched to a version of Microsoft Ba¬ 
sic called MBasic. 

Farming out development of the 
operating system surprised every¬ 
one. It was a shrewd move that al¬ 
lows thousands of programs to be 
modified and enhanced for the IBM, 
with advanced disk commands that 
allow background music, animated 
graphics and the latest developments 
in Basic that, for the first time, allow 
programs to be of any size. 

Let the Beginners Beware 

IBM's reference library is the best 
set of reference manuals I've seen 
(short of Radio Shack's 600-page 
manual for their Model II). Each sub¬ 
ject is in a different loose-leaf binder 
so that adding updates will be 
painless. 

While they're excellent reference 
manuals, few beginners will be able 


to read through and absorb much. 
But, since IBM didn't try to write yet 
another version of Basic, a manual 
for the powerful color commands is 
already written. It's the manual for 
Radio Shack's Color Computer, enti¬ 
tled Going Ahead with Extended Color 
Basic. Although IBM has more colors, 
graphics pages and dots on the 
screen, all the commands are similar. 

The rest of the Basic language can 
be learned from any of the dozens of 
books about Microsoft Basic (it's hard 
to find one that's not about Microsoft 
Basic). Although this isn't a replace¬ 
ment for a beginner's manual, it's a 
good second. 

On the brighter side, the reference 
manuals are clearly written. And the 
computer is such a milestone that at 
least one good manual will be pub¬ 
lished by next fall, whether IBM 
commissions it or not. 

The Display—Fun or Business? 

The Personal Computer attaches to 
either a monitor or color television 
(or, with a few days of fussing, to 
both at once). Of all the business sys¬ 
tems, few have gone to the effort to 
include both a 25th line and charac¬ 
ters that don't look like collections of 
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THE MULTI-USER FRIENDLY MEMORY BOARD WITH 



□ 256 kilobytes 150 NS 
dynamic ram 

□ Designed to operate in any 
$-100 System IEEE or Non- 
IEEE 

□ 16-bit addressing option: 
Powerful Macrotech Mem¬ 
ory Mapping (M 3 ) bank se¬ 
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any 4K block of the 256K 
on board physical memory. 

□ 24-bit direct addressing 
option 


□ “Educated” cycle control 
module generates all tim¬ 
ing on board asyn¬ 
chronously for maximum 
access speed and uniform 
operation 

□ Comprehensive technical 
manual with complete in¬ 
stallation guide and source 
listings for MP/M II™* and 
“Virtual Disk” solid state 
disk applications. 

□ DMA operation fully sup¬ 
ported in strict accordance 
with IEEE 696 standard. 

□ 8/16 data transfer protocol 

□ Parity error detection 


□ Multilayer board and bus 
signal filtering for noise- 
free operation. 

□ Full one year warranty 

If you wish, send a check or money 
order for $1,379 (in California add 6% 
sales tax where applicable). 

Manual available at $25.00 each 
refundable with order. 

’Registered Trademark of Digital 
Research Corp. 

OEM & Dealer Inquiries invited 

lift 

MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 
California 91303 

(213) 887-5737 


dots. The monitor (rumored to be 
made in Taiwan by Hitachi) is also 
used on the Displaywriter (IBM's 
word processor), but it can be re¬ 
placed with one of your choosing (al¬ 
though IBM's direct-drive monitor 
has an odd, seven-pin connector). 
Any monitor (with the $150 adapter) 
will display 255 characters in two in¬ 
tensities, blink them, show them as 
dark characters on a nice green phos¬ 
phor screen, underline or even not 
display them depending on the color 
to which you set the black and white 
screen. 

The IBM has the best color graph¬ 
ics system I've seen. That's due, 
mostly, to a really impressive feature: 
everything is encoded on a magnetic 
disk and replaceable adapter board. 
Thus, the graphics slot can soon hold 
a board with a special video micro¬ 
processor like the one NEC just intro¬ 
duced. When that happens, pictures 
with over one million dots on a 
screen will be available (photograph¬ 
ic quality) and the Personal Comput¬ 
er will compete with the most sophis¬ 
ticated graphics terminals around. 
Combined with the fascinating new 
graphics language Microsoft just in¬ 
troduced, this should provide some 
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PROFESSIONAL 

WORD PROCESSOR 


Double Columns 
Right Justification 
Printer Graphics 
Variable Line Space 
Printer Control Code 


Page by Paragraph 
Line Centering 
Shorthand 
Margin Control 
Form Letters 


FOR APPLE/PET/CBM 

COPY-WRITER by IDPC Co 

only $185.00 


EXCHANGE DATA w IBM 3740 



II 877 FLOPPY DISK Sys- 
can now read and write records 
"Basic Data Exchange" 
FI LEX software from 
all the work! Con- 
- ASCII. 


PEDISK 877-1 8’ Floppy for PET. 
PEDISK 540-1 5’ Floppy for PET. 
CONTROLLER BOARD w PDOS.. 


$1295. 
$ 995. 
$ 595. 
$ 229. 


$139 COLOR CHART 

AIM/SYM system video display, 64 x 16 
characters, 8 colors, plugs into ROM 
socket, 4K RAM Multiple modes; semi 
graphics, alpha. 

PET/CBM color graphic display, 1 28 x 
192 pixels, generate color bar graphs 
on one screen with data on main 
screen. RSI 70 video color chart. 
6847 based video output. 


SEE YOUR DEALER OR: 

— — — ^ P.O. Box 102 

[MICROTECH] Langhorne, Pa. 19047 
V *15-757-0284 

DEALER INQUIRIES INVITED 
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interesting programs. 

The Keyboard? 

The Personal Computer's key¬ 
board matches the one on the IBM 
System 23. It's so loaded with keys 
that finding the Enter key while 
watching the screen becomes an in¬ 
teresting game. 

Like on many new computers, the 
keyboard uses extra shift keys to al¬ 
low each key to have a hidden per¬ 
sonality. Ten special-function keys, 
for example, become 40 (although on¬ 
ly ten are easily used) and the keypad 
becomes an editor for correcting 
what's on the screen (something that 
has to be seen to be believed). 

The ALT shift key (short for alter¬ 
nate keyboard) allows fumble-fin- 
gered programmers to turn the key¬ 
board into a shorthand pad. For ex¬ 
ample, holding down the ALT key 
and tapping P and U types PRINTUS¬ 
ING on the screen. (I've never been 
able to type that word without mak¬ 
ing a mistake.) 

The reset and break keys require 
two hands. To reset, you tap three 
keys at once (hitting the reset by acci¬ 
dent was something that constantly 
plagued Apple users). The break key 


requires simultaneously pressing 
control and break. 

IBM encased their keyboard in six 
pounds of plastic and cast iron (to 
keep the FCC happy by cutting down 
on the computer's radio frequency 
interference). It has the effect of mak¬ 
ing the keyboard, which looks too 
thin to be real, solid enough to type 
on without moving. 

Despite the complexity of the 200 
or so keys and key combinations, I'm 
happy with it. Not only is it well 
thought out, but it can be customized 
by any beginning programmer. I use 
special-function keys 7 and 9 to 
switch between my color television 
and my monitor—something that will 
probably be done with a switch com¬ 
mand in a year or two. 

This keyboard shows that IBM rec¬ 
ognized what Texas Instruments 
didn't—the keyboard is the comput¬ 
er. Call it human engineering, man- 
machine interfacing or whatever; the 
more complex the keyboard, the 
more you can do. And after using it, 
you'll agree that a computer's a com¬ 
puter, but a computer with a key¬ 
board this well thought out is a whole 
new dimension. 

Including all these features in a mi¬ 


crocomputer with game paddles, 
light pen and speaker will produce 
some unique programs. I'd like to see 
a word processor that used a mouse 
(a high-quality joystick) instead of 
buttons to move the cursor. An occa¬ 
sional "gulp" as an offending word is 
deleted might not be a bad feature. 

Putting all of these features into the 
basic unit forced the base price to a 
lofty $1565 (including the color 
adapter needed to use a color televi¬ 
sion). But surprisingly, the price 
comes out about the same as the Ap¬ 
ple II when both are fully configured 
with upper/lowercase and 80-column 
displays. 

In short, the display and keyboard 
are good enough by themselves to 
make sales fairly brisk. But most of 
the sales will come from what's in the 
little box behind the keyboard. 

Intel's 8088—First 
Of a New Generation 

I imagine IBM viewed going to In¬ 
tel Corp. for microprocessors much 
like the Pentagon would view going 
to Russia for rifles. But their willing¬ 
ness to go outside impresses me—it 
impresses me more than IBM setting 
up a software publishing department 
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FORT WORTH COMPUTERS 

1 --- 1 


IN TEXAS CALL 817-573-4111 


TOLL FREE ORDER NUMBER: 1-800- 4 33 -S-A-V-E 


ONLY A GENUINE TRS-80 purchased 
from an Authorized-Outlet can have 
the Radio Shack Warranty. 

BUYER BEWARE OF IMITATIONS. 


SAVE SALES TAX* 
PLUS DISCOUNT 

•TEXAS RESIDENTS ADD ONLY 4% 


“WE ARE CLOSER” 


WARRANTY: 


TRS-80 1 -- “CAN YOU BUY 

Buying a GENUINE TRS-80 direct, literally, means buying from 
the Tandy Warehouses in Fort Worth. For the end user this is not 
possible. However, t he closer a retailer is located to the source 
the lower his cost per unit and the closer his buyer can come to 
“almost” buying direct. WE ARE CLOSER so WE SELL LOWER. 

It only takes a FREE phone call to verify this FACT. 


TM: TRADE MARK OF THE TANDY CORPORATION 


377 PLAZA GRANBURY • FORT WORTH • TEXAS 76048 
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for those wishing to publish a pro¬ 
gram through IBM, and more than 
publishing technical specifications 
that others like Radio Shack, Com¬ 
modore and Atari tried so desperate¬ 
ly (at first) to keep secret. 

This move showed a willingness to 
do what was necessary to develop the 
best at a given cost. Although this tac¬ 
tic gives away a good slice of the prof¬ 
its, it's the only way any personal 
computer can reach its limits. This 
tactic is what made the Apple com¬ 
puter so incredibly successful and, if 
IBM lives up to its promises, this 
strategy will send competitors scram¬ 
bling to survive. 

Many Microprocessors 

IBM managed the colossal feat of 
building a computer with a new mi¬ 
croprocessor that uses the best pro¬ 
grams from the old microprocessors 
—a feat that shows up in everything 
from the speed of animated displays 
to simple sorting and high-speed 
math and that will become more ob¬ 
vious early next year when IBM of¬ 
fers a special math "co-microproces¬ 
sor" called the 8087 (there's even an 
empty socket for it right next to the 
8088). 


Then it will show up again when 
another co-microprocessor, the 8089, 
will more than triple the speed that 
data flows through this computer. 
And again when a memory manage¬ 
ment unit with hard-disk drives 
makes the machine capable of doing 
just about everything the big comput¬ 
ers do. (A hard disk is a faster, more 
dependable magnetic disk that holds 
much, much more than the 5Vi-inch 
floppy disks most microcomputers 
use.) 

Many say that Intel's 8088 micro¬ 
processor is just IBM's gimmick. 
While the 8088 alone isn't magical, 
the 8088 with all its support chips 
and two industry-standard operating 
systems is. 

The 8088, in case you haven't fol¬ 
lowed microprocessors, is the 
"slowed down" version of Intel's 
8086 microprocessor. It isn't regard¬ 
ed as being as powerful as Motorola's 
68000, Zilog's Z8000 or National's 
16000. But it's in the same ball park. 
Many of its support chips are in full 
production, and it has far outsold the 
other three combined. It's been thor¬ 
oughly tested, and with the support 
of both CP/M and IBM, it'll probably 
become the next industry standard. 


In short, unlike the computers be¬ 
fore it, the Personal Computer will be 
replaced by the 8086 and use the 
same machine-language programs. 
Then, when the 8086 has reached its 
full life, it'll be replaced with the 
iAPX-286, the supercharged version 
that Intel just announced for delivery 
in 1983 (that's computer lingo for 
1985). This upward expandability 
doesn't mean that much except when 
you consider machine-language pro¬ 
grams, but they're the ones that cost 
so much. Normal machine-language 
programs have a five- to seven-year 
life span, but, with the ten- to 12-year 
life expectancy of the 8086 family of 
microprocessors and the expected 
number of sales, programs running in 
this computer could be unmatched in 
even the big machines. 

The Memory 

Previously, the small amount of 
memory (random-access memory, 
working storage, or whatever) was a 
computer's major limitation. Every 
useful business program could only 
be a subset of one language or anoth¬ 
er because of that 64K byte limita¬ 
tion. 

So in my enthusiam, I got out my 
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TRS-8 



STATE-OF-THE-ART-COMPUTER 


STARTING AT 15% DISCOUNT! 



FULLY STOCKED 
IN: Model ll’s 
Model Ill’s 
ALL- PRINTERS 
AND — MORE!! 

* PLUS * 

THE ALL NEW: 


Model 16 and the 8.5 meg. Hard Drive! 


CALL US NOW!!! 


Toll FREE: 1-800-531-7323 



TEXAS CALL COLLECT: 512/689-5536 

MASTER ELECTRONICS, INC. 
154 NORTH 5th 
RAYMONDVILLE, TX 78580 



MED 

SYSTEMS 

SOFTWARE 


Med Systems now offers some of the finest professional software 
available today. More complete information is available in our full 
page ads in ’80 Microcomputing, or by calling our toll free 
number. 

PROFESSIONAL/SCIENTIFIC WORD PROCESSING 

« 3.0 offers more features than any Scripsit patch available 
ike Greek letters. Over 75 new symbols. Page end indication. 
Footnotes. Simultaneous superscripts and subscripts. User-controlled 
cursor speed. Two and three column formats. Qwerty 3.0 requires at 
least one disk, a TRS-80 Model I or Model III. and Scripsit.^$49.95 

STATISTICAL PACKAGE FOR MICROCOMPUTERS (SPM) 

SPM. written by Bruce Powel Douglass, is one of the finest statistics 
packages available for the TRS-80. It includes descriptive statistics, 
one and two way analysis of variance, single and multiple variable 
linear regression, and single and multiple non-linear regression. 
Requires a TRS-80 Model I or III with disk. $89.95 

WE GUARANTEE SATISFACTION! 

When ordering, please indicate Model I or Model III. and number of 
disk drives in your system. 

MED SYSTEMS Software ^i65 
P.0. BOX 2674 CHAPEL HILL NC 27514 
1-800-334-5470 
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pencil. The 8088 can address exactly 
1,048,576 bytes. Of that, IBM used 
only 262,144 for the general memory 
and not quite 41,000 for the operating 
system's ROM (read-only memory 
that the computer reads when 
started). 

This is an odd situation since the 
computer has a set of 16 switches that 
tell the computer how much memory 
is available. Fourteen of these 
switches can be repositioned to allow 
for that first quarter-million bytes, 
but the other two switches simply are 
not discussed. Once these are 
flipped, however, adding all that ex¬ 
tra memory is simple. 

Now that memory prices have tum¬ 
bled, this tiny computer will soon run 
programs designed for the million- 
dollar behemoths as well as new ap¬ 
plications such as the special version 
of VisiCalc that IBM contracted. That 
additional memory will allow ad¬ 
vances in color graphics and use of 
remote terminals. 

If you're only doing word process¬ 
ing or playing Star Trek, you'll find 
the standard 64K is enough. Even if 
you're running a business, it's unlike¬ 
ly you'll want much more unless you 
need sophisticated Pascal or Cobol 


programs. But those are expensive. 
Too expensive, perhaps, when a 
thousand and one business programs 
are readily available for this comput¬ 
er with 64K bytes of memory. 

Support? Three Operating Systems! 

Most people are dazzled by a new 
computer's features and styling. 
They don't realize that it takes longer 
to write a good operating system and 
support programs than it does to de¬ 
sign the machine. This can't be em¬ 
phasized enough. It's the reason IBM 
can move into an established field 
and possibly dominate it. 

After Texas Instruments' new 
16-bit microcomputer failed to imme¬ 
diately catch on, everyone was leery 
about going to bigger and better mi¬ 
croprocessors. There seemed to be 
too many excellent programs for ex¬ 
isting machines for a completely new 
personal computer to succeed. 

IBM broke through this barrier 
with money—lots of it. They put so 
many programmers to work and con¬ 
tracted so many firms to develop ver¬ 
sions of industry-standard programs 
that this "multi-million-dollar 
nudge" may cause some more ad¬ 
vanced computers to fall by the way. 


Each an Industry Standard. 

CP/M is the biggest operating sys¬ 
tem with the most established pro¬ 
grams. It's a simple system that inter¬ 
connects many computer languages. 

UCSD Pascal is called the "lan¬ 
guage of the future." It's a more or¬ 
ganized system than Basic and allows 
you to write bigger, faster-running 
(compiled) programs and keep them 
organized. 

IBM's operating system with its ad¬ 
vanced version of Microsoft Basic 
could become the real standard if ex¬ 
panded. 

The Biggest Standard? 

Not only is it just $40, but it in¬ 
cludes a Basic with dozens of new 
commands (such as a music subsys¬ 
tem and animation). Fortunately, Mi¬ 
crosoft is going ahead with plans to 
offer enhanced levels of this operat¬ 
ing system that go all the way up to a 
version of Bell Lab's super operating 
system, Unix, normally for big com¬ 
puters only. This is nice because the 
disk operating system is so limited. I 
haven't found any bugs, but Radio 
Shack's disk operating system 
spoiled me. 


Circle 292 on Reader Service card. 


C00S0L COMPUTER PRODUCTS 


PRINTERS 



• EPSON MX70 . $288 

• EPSON MX80GRAFTRAX+ . CALL 

• EPSON MX80 F/T GRAFTRAX+. CALL 

• EPSON MX100 GRAFTRAX+ . CALL 

• NEC PC-8023A-C. CALL 

• NEC 3550 . CALL 

• NEC 3510,3515, 3530 . $1695 

• NEC 7710,7715, 7730 . $2275 

• NEC 7720, 7725 . $2645 

• C.IT0H 8510AP $499 • 8510ACD . $616 

• C.IT0H 1541SP $769 • 1541SRE . $839 

• CITOH F10-40PU. .$1395 • F10-40RU. .$1395 

• CITOH F10-55PU. .$1795 • F10-55RU. .$1795 

• OKI DATA 82 A CALL • 83A.CALL 

• 0KIDATA 84A .... CALL • 82A TRACTOR $60 

• TALLY MT 1602 MT 1605 . $1495 

• TALLY MT 1802 MT1805 . $1795 

• DIABLO 630R132 $2395 • 630R101 $1749 

• DIABLO 630R104 $2395 • 630K104 $2949 

• QUME SPRINT 5 45/R0.KSR & CALL 

55/RO.KSR 

• ANADEX ADX-9500-P ADX-950-P.$1295 

• SMITH-CORONA TP-1.CALL 


HAYES SMART 


MODEM & CHRONOGRAPH 



• HAYES SMARTM0DEM $229 

• RS-232C COMPATIBLE 

• FULL and HALF-DUPLEX OPERATION 
WITH BOTH 

• TOUCH TONE and PULSE DIALOG 

• AUTO-ANSWER/DIAL/REPEAT 

• COMPLETELY PROGRAMMABLE 

• BUILT-IN AUTOMONITOR 

• STATUS AT A GLANCE 

• DIRECT-CONNECT DESIGN 


• HAYES CHRONOGRAPH . $209 

• NOVATION AUTO-CAT AUTO ANS. $219 

Monitors 

• NEC JC-1202DH RGB HIGH RES. COLOR ... $799 

• AMDEK C0L0R-II RGB HIGH RES COLOR $769 

• NEC PC-1201 M(A) HIGH RES. GREEN . $179 

Terminals 

• TELEVIDEO 910 $595, • 912 . $705 

• TELEVIDEO 920 $750, • 950 . $959 

• ADDS Viewpoint A1.A2, A3. $535 


NEC COMPUTER 



• Above NEC System with PC-8001 A 
CPU/KBD, PC-8012A 1/0 Exp., PC-8031 A 


Dual Disk, & JB-1201 Green Monitor. $2149 

• NEC ACCESSORIES & SOFTWARE. CALL 

Other Computers 

• ALTOS 8000 SERIES COMPUTERS . CALL 

• ALTOS 5-15D . $2299 

• ALTOS 5-5D, SOFTWARE and etc . CALL 

• ATARI 800 48K, and 810. SI 249 

• ATARI PERIPHERALS and SOFTWARE. CALL 

• DYNABYTE 5605-6-1 . $5999 

• DYNABYTE OTHER SYSTEMS . CALL 

• SANYO MBC-1000 . $1639 

• SANYO MBC-2000 . $2899 

• SANYO MBC-3000 . $4999 

• ADD-ON DISK DRIVES. CALL 

• SOFTWARE for the above. CALL 


Calif. (7141 545 2216 


C00S0L. INC. P.0. BOX 743, ANAHEIM, CALIFORNIA 92805-0743 


1800) 854-8498 
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This sounds strange since Radio 
Shack hired Microsoft for six weeks 
to write a version of Level II Basic; 
IBM tied up better than a third of Mi¬ 
crosoft's staff for over a year (after it 
was much larger and already had a 
greatly enhanced Basic). But then, 
writing a new Basic interpreter and 
writing a complete operating system 
for a new machine are quite different 


jobs. 

According to Bill Gates, president 
of Microsoft, of 450 IBM program¬ 
mers, two dozen were specifically as¬ 
signed to comb through his operating 
system. He claims they left it more 
refined than any of the company's 
older standards with years of field 
testing. The way the keyboard, array 
of manuals, operating system and 


adapter boards all tie in makes his 
claim believable. 

This advanced operating system of¬ 
fers a Basic interpreter that's a com¬ 
bination of Radio Shack's extended 
color and business Basics plus some 
interesting options such as modules 
from its own business Basic and a $40 
communications package. My only 
gripe is that Microsoft's new Basic 


PC Tech Manual Vital to Third-Party Vendors 


One of the IBM Personal Com¬ 
puter's attractive features is its ac¬ 
cessibility. The makers of the ma¬ 
chine concluded that if others can 
adapt hardware peripherals and 
software for the Personal Comput¬ 
er, its market appeal can only be 
enhanced. So IBM has provided a 
Technical Reference Manual for 
the PC, aimed squarely at the out¬ 
side vendor's market. 

The IBM Technical Reference 
Manual carries a $36 price tag and 
runs 385 pages. It's available from 
any authorized Personal Comput¬ 
er retailer or directly from IBM in 
Boca Raton, FL. Showing a high re¬ 
gard for its customers, IBM has 
thoughtfully provided three prod¬ 
uct comment forms at the back so 
that readers can comment on the 
manual or the Personal Computer. 
The Technical Reference Manual 
is obviously not an afterthought; 
IBM is out to please its customers 
and to assure them a valuable 
product. 

A Three-Part Book 

The Technical Reference Manu¬ 
al is divided into three parts—a 
hardware overview, a hardware 
section describing the individual 
PC components and a ROM and 
system usage section. These are 
accompanied by an eight-page 
table of contents, a 21-page index, 
a bibliography of technical sources 
and five appendices. 

The hardware overview is a 
brief, general description of the 
Personal Computer's configura¬ 
tion. In four pages, the PC's adapt¬ 
ers, possible memory configura¬ 
tions and expansion options are 
covered. 

The Personal Computer uses 
five expansion slots, into which a 
variety of peripheral adapters can 
be plugged. Interestingly, IBM has 


developed an adapter that com¬ 
bines circuitry for the mono¬ 
chrome display and printer; but if 
you want color, you need an 
adapter for the monitor and a sepa¬ 
rate adapter for your printer. 
These adapters each require one of 
the five available expansion slots. 
This means a Personal Computer 
configured for color display will 
be somewhat restricted in terms of 
the number of peripherals that can 
be attached to it. 

The hardware section is the 
meat of the manual. It contains de¬ 
tailed descriptions of all compo¬ 
nents: CPU motherboard, I/O 
buses, keyboard, cassette user in¬ 
terface, on-board speaker, system 
memory, memory-expansion 
switch settings, power supply 
specifications, the monochrome- 
display adapter, color-display 
adapter, parallel-printer adapter, 
the IBM dot matrix printer, ASCII 
coding table and control codes for 
the printer, disk drive adapter, 
game control adapter and asyn¬ 
chronous communications adapt¬ 
er. (An interesting note at the bot¬ 
tom of p. 70 reads, "you may lose 
data anytime you are running a 
program with the printer off and 
attached to the system unit.") The 
only question not answered is 
what the other 8K of ROM con¬ 
tains (only 40K of the 48K ROM is 
explained). 

The ROM and system usage sec¬ 
tion contains a description of the 
Basic I/O System (BIOS), an inter¬ 
rupt vector listing, a BIOS memory 
map, BIOS cassette logic software 
algorithms, keyboard encoding 
numbers and tables for Basic 
workspace and reserved memory. 

The five appendices contain an 
assembly listing of the ROM, an 
Intel 8086/8088 instruction set ref¬ 
erence, character and keyboard 


codes, logic diagrams and compo¬ 
nent electrical/environmental spe¬ 
cifications. IBM has even included 
an eight-page glossary of terms. 

The manual is a classic reference 
work; the attention to detail in pro¬ 
ducing the index, table of contents 
and lists of figures shows a high 
degree of professionalism. IBM's 
technical writing department 
knows what a technician needs in 
a manual. The logic diagrams are 
all located together in an appen¬ 
dix—they are not scattered 
throughout the text as in some 
manuals. This makes it easy to re¬ 
fer to two diagrams at the same 
time. Tables are placed on sepa¬ 
rate pages for quick reference, and 
blank pages are included through¬ 
out the manual for notes. 

The manual is not a service man¬ 
ual. It does not contain printed cir¬ 
cuit board layout diagrams, parts 
lists and trouble-shooting informa¬ 
tion. It is intended only for the de¬ 
veloper of peripherals and/or soft¬ 
ware for the Personal Computer. 

The manual has some problems. 
There are a number of typographi¬ 
cal errors in the text; this is not ac¬ 
ceptable in a technical manual. 
The most glaring deficiency is in 
the logic diagram schematics. 
Many of the schematics have been 
photo-reduced to fit the 5V2 by 
8-inch page format, thus losing 
some of the numbers on the dia¬ 
grams. While this may not prove 
to be a fatal error, it will cause 
some technicians to reach for the 
aspirin bottle. A similar criticism 
can be made of the ROM disas¬ 
sembly in Appendix A; you'll need 
a magnifying glass to read it with 
accuracy. ■ 


G. Michael Vose 
Technical Editor 
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Our crop-The Lemon™. The Lime™, 
and The Orange™ are designed to 
eliminate undetected submicrosecond 
overvoltage transients from electrical 
circuits. Commonly referred to as 
“spikes'', or “glitches”, these tran¬ 
sients can cause hardware and soft¬ 
ware damage to unprotected circuits. 

Today’s electronic products are often 
microprocessor controlled - mini and 
micro computers, televisions, video 
cassette recorders - to name a few. 
Each of these products is sensitive to 
fluctuations in electrical power lines. 
Power switching devices such as 
refrigerators coming on and off or air 
conditioners starting up can be respon¬ 
sible for a momentary surge or spike of 
electricity in a circuit. Even your local 


utility stepping-up transformers to add 
power at peak load times or an elec¬ 
trical storm passing through can trigger 
surges. Such surges can cause equips 
ment to falter at times, not to work k 
peak performance or fail completely. 
An entire data base can be lost. 

Now you can prevent this from 
happening to you with an AC Surge 
Protector from Electronic Protection 
Devices. Each Protector is a solid state 
clamping device with 6 outlets utilizing 
modern high speed semiconductor 
technology. Using our Protectors is as 
simple as plugging it into any standard 
three wire duplex outlet then plugging 
what needs protection into it. Each 
Protector exceeds the IEEE 587-1980 
Guide for Surge Voltages in Low 


Voltage AC Power Circuits. 

When you compare the cost of 
computer hardware, software and your 
time with the price of a Protector (from 
$59.95 to $139.95), you’ll want to sour 
wour surges with one of the AC Surge 
Protectors from EPD, which are 
available through your local dealer. 


Electronic Protection Devices 

5 Central Avenue 

Waltham. Massachusetts 02154 

In Massachusetts Call: 

(617) 891-6602 

Outside Massachusetts Call: 
1-800-343-1813 

Dealer Inquiries Invited 


SOURS SURGES 


Circle 272 on Peader Service card 










forces you to put spaces between all 
commands. It makes programs more 
readable, but sloppy people resent 
having neatness thrust upon them 
(and it'll make transferring my old 
programs a bit harder). The Basic's 
new features are taking their toll. 

Many companies are transferring 
their programs directly to IBM's sys¬ 
tem. This can save the user several 
hundred dollars by not having to buy 
CP/M and MBasic. It also has the ad¬ 
vantage of offering the same com¬ 
mands for color graphics and the light 
pen that aren't available with CP/M. 

I expect the coming year will bring 
a half-dozen enhancements of IBM's 
system with even more features, 
simply because IBM's computer has 
so many facets. 

Care to Learn a New Language? 

Pascal is the latest fad in program¬ 
ming languages (and it's a good one). 
UCSD (University of California at 
San Diego), the most portable ver¬ 
sion, may survive for quite a while, 
not just because IBM has endorsed it, 
but because after two years, Softech 
finally produced a good set of 
manuals. 

It's simpler to write long programs 
in Pascal than in Basic. 

Being a compiled language, Pascal 
requires that you write and compile 
an entire unit before you can run it. 
(UCSD is the one version that has an 
interpreter.) This forces you to be 
organized. If you want a program to 
do a complex, powerful job, Pascal is 
your language. 

If you are frustrated with Basic and 
are willing to become a student, 
you'll find it well worth the effort. 
IBM's implementation of Pascal is 
well done and has a good library of 
programs, but for some reason it re¬ 
quires twice the memory of the other 
versions (even though the 8088 mi¬ 
croprocessor is supposed to use mem¬ 
ory 33 percent more efficiently). But 
then computerists have a saying: the 
more memory you have, the more 
you'll need. 

And Then There's the Disk 

A half-dozen or so companies will 
soon scramble for the chance to sup¬ 
ply a second disk drive for the Per¬ 
sonal Computer. The home user need 
only attach five cables, flip a switch 
and slide in the second drive. Eventu¬ 
ally, the IBM may have 25 times the 
capacity of the first drive if someone 
markets one of the new small hard¬ 
disk drives to fit in the same small 
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disk slot. But, IBM could make that 
unprofitable. 

That Something Extra 

The four-second pause when the 
computer starts heralds something 
new in personal computers: a diag¬ 
nostic self-test. That's as incredibly 
rare for microcomputers as the 
48-hour replacement-by-courier ser¬ 
vice agreement. If you're in business, 
knowing that you'll never be without 
a computer for more than two days is 
an important feature. 

Even after the computer's going, 
every character is checked for a pari¬ 
ty error. Parity checking is also un¬ 
common in personal computers. 

The on-screen editor makes cor¬ 
recting what's on the screen unbe¬ 
lievably simple for self-taught typists 
like myself. It's already 80 percent of 
a word processor. After three weeks 
of tinkering with that editor, the spe¬ 
cial-function keys and some read- 
data statements, my home-built 
word-processing program has most of 
the commands of a professional one. 
(If you're planning on doing word 
processing with the IBM, send a self- 
addressed envelope to me and I'll 
send you a listing.) 

But mostly, there's that 37-pin con¬ 
nector in the back. It's causing an 
awful lot of speculation. A quarter- 
million characters of memory cou¬ 
pled with a hard-disk drive will allow 
expansion to a multitasking, multi¬ 
user system (one person can play 
games while another writes a report 
while a third figures a payroll). 
Business systems using the last gener¬ 
ation of microprocessors were 
limited to four simultaneous users, 
but this computer could address the 
same amount of memory as a 64-ter¬ 
minal Uni vac and do it twice as fast 
(the more powerful 8086 version of 
the microprocessor already has a 
multitasker available that allows 256 
different tasks). The IBM Data 
Master provides for only two users. 
New chips, such as Intel's memory 
management unit for hard-disk 
drives can make a multi-user set of 
Personal Computers very appealing 
economically. 

IBM has plugged the Personal 
Computer into both its 370/158 and 
Series One computers through its 
Asynchronous Communications 
package (available from IBM for 
$50). This makes these computers 
think they're dealing with IBM's 
3270 remote terminal (that's going to 
sell a lot of these computers). The 


startling fact that IBM could, to some 
extent, be sacrificing one of its own 
products in favor of the Personal 
Computer and the fact that it recently 
introduced a "bigger brother" and a 
word processor called the Display- 
writer (both with the 8086 versions of 
the same microprocessor) show that 
this isn't just an isolated product. 
There were over 100,000 of these 
processors sold to the general com¬ 
puter industry before IBM brought 
out this computer, and sales are in¬ 
creasing steadily. 

Public Reaction 

Early reports from Sears and Com- 
puterland show a lot of confidence in 
IBM's name. Orders had matched 
Computerland's best-seller, Apple, 
before IBM had shipped its first com¬ 
puter or supplied more than a few 
demonstrators. Thousands (like me) 
were so impressed by the specifica¬ 
tions that they've been buying it sight 
unseen. I'm no longer surprised 
when I visit Computerland and find 
all the customers huddled in the cor¬ 
ner around the IBM or when I read 
yet another glowing report about it or 
its expansion capabilities. 

Sears also seems impressed by the 
initial interest, but isn't sure a com¬ 
puter this expensive can hold its own. 
The high starting price hurts, but the 
difference in price isn't much after 
the dozens of accessories are added. 

Conclusion 

The IBM Personal Computer isn't 
astounding. It doesn't do anything 
you can't do with an Apple. But it 
seems to be expandable in every di¬ 
rection. Apple and Atari have com¬ 
parable graphics systems and Apple 
even has a few dozen small com¬ 
panies producing adapters. Radio 
Shack's mainstay computers have 
better disk operating systems and 
Texas Instruments has much the 
same sound system for much less. 

This computer seems to have three 
strong points: 

• It has nearly every feature avail¬ 
able on a personal computer except a 
speech synthesizer. 

• Every feature is almost as advanced 
as the competition's specialty. 

• Most importantly, it can be used as 
a business system, even though its 
capabilities have just begun to be 
exploited. 

This seemingly unlimited ability to 
adapt and expand is what really sets 
the Personal Computer apart from 
the other small machines. ■ 







From Wayne Green,Inc.—publishers of 80Micro, Microcomputing and Desktop 
Computing — 

comes inCider premiers this winter and will expand the 

limits of your Apple like 80 Micro has blown 
the lid off the TRS-80. 


vjiecu,iuc.—puuiiMieis 

Crider 


Not just another Apple magazine-but a com¬ 
prehensive system specific monthly filled 
with. . . 

•programs 

•software applications 
•hardware modifications 
•reviews 

•new product announcements 

•advertising 

•tutorials 

•games 

.. . written by technically competent editors 
and columnists. inCider is designed to pro¬ 
vide you with the newest and best for your 
Apple. 

Want to know the easiest way to get the kinks 
out of your programs? inCider will show you. 
Want to know which peripherals have the 
best history and the brigntest future? inCider 
will tell you. Want to expand your knowledge 


of hardware? Or become an expert program¬ 
mer? Want to discover which word proces¬ 
sors give you the most for your money? Or 
how your Apple can better manage your 
financial affairs? inCider will answer these 
and many other questions each month. 

The inaugural issue of inCider will be avail¬ 
able in early December. And you can become 
a Charter Subscriber to inCider for only 
$19.97! Fill out the attached reply card and 
drop it in the mail, or use the coupon below. 
Or call toll free 

1-800-258-5473 

And here’s a special bonus offer: enclose pay¬ 
ment (check or credit card §) with your order 
and you’ll receive a 13th issue of inCider ab¬ 
solutely free! 

Be an inCider and get more useable informa¬ 
tion for your Apple than you ever dreamed 
possible. 

Subscribe to inCider today. 


wider 


‘Apple is a trademark of Apple Computer Inc. 


djrtVtVr* NAifl* V 


YES, I want to be an inCider. Send me 12 issues for only $19.97. 


□ CHECK □ MC □ VISA □ AE □ BILL ME 

Card# _ 

Interbank_Exp. date_ 

Signature_ 


□ I have enclosed payment-please put me down for 

my free 13th issue. 

_ Canada & Medco-$27.97, 1 year only , US funds 

Foreign Surf ace-$44.97 1 year only, US funds drawn on U.S. bank 
_ You will receive your first issue in mid-December 


Name. 


inCider 


Address 
City _ 


.State_Zip. 


PO Box 911 

Farmingdale, NY 11737 

32AR7B 
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Trouble-free Cassette Use 
On the Atari 

If you can't yet afford disk storage for your Atari, you'd better read 
this article to learn how to use Atari cassette files. 


By Marty Carmichael 


W hen I bought my Atari 800 com¬ 
puter system, I couldn't afford 
a disk drive. A cassette recorder was 
my only mass storage medium, so 
I was determined to make the best 
of it. 1 had to tolerate the slow speed 
until disk storage looked more finan¬ 
cially plausible. 

The Problem 

Minor problems occurred in 
writing some small programs. For in¬ 
stance, when I opened a data file for 
output with the device designation of 
the cassette (OPEN#1,8,0,"C:") and 
requested information from the 
screen with an input statement, the 
tape motor started and a header was 
written on the cassette as soon as the 
open statement executed. 

A header is just a special tone to let 
the computer know a file is coming 
when the cassette is read back in. I 
waited for the header to be written 
and motor to turn off (as it does on the 
TRS-80 or PET); the Atari, however, 
is not like a TRS-80 or PET and the 
motor does not turn off after the 
header is written. So I watched as the 
cassette player just kept going. The 
problem was that the cassette motor 
will turn itself off only after it has 
written out a buffer of 128 bytes. The 
open statement did not write out 


these 128 bytes and consequently the 
motor did not turn off. 

The Solutions 

There are two ways to get the 
cassette motor to stop—manually and 
through system action. Turning the 
motor off manually has a high proba¬ 
bility of ruining the file—useful in 
some applications but not this one. 
To turn the cassette motor off under 
program control, poke location 54018 
with a value of 60 (type POKE 
54018,60). 

A better solution is to let the system 
take care of itself, by writing your 
own header of 128 bytes to the cas¬ 
sette. After this header is written, the 
motor will stop. The header can be 
useful if you want it to be, or it can be 
just a filler to get your data file going. 
You can put the date, the file name or 
anything else you like in those 128 
bytes. 

Listing 1 will create a data file from 
input given on the screen. It will then 
read the data file and display the in¬ 
formation on the screen. 

Comments on Listing 1 

Notice that semicolons, rather than 
commas, are used between variables 
on the print statements (PRINT#1). 


Commas cause spaces to be printed 
to the cassette just as they will to the 
screen. If you put commas in the 
print statements, you'll get several 
blank spaces on your data tape- 
making it slower than it already is. 
Notice also that I used one print state¬ 
ment for each variable to be sent to 
the file. If there is more than one 
variable per print statement the pro¬ 
gram will not automatically separate 
the variables, giving you trouble when 
you try to read them back in. There 
are two ways to solve this problem. 

First, use one print statement for 
each variable, which will automati¬ 
cally place a separator character be¬ 
tween variables on the data tape. It is 
also simple. 

Second, you can place your own 
character between variables. This 
separator character should be an end- 
of-line character, ATASCII code 
number 155. When writing more 
than one variable with a single print 
statement, just include this character 
between variables. For example, in 
Listing 1 you could change line 40 to 
40 DIM HEADERS$(128) , 

NAME$(20) , ANS$(1) , SEPS(l) 
and then add a line to set the sepa¬ 
rator character (SEP$) to an EOL: 

43 SEP$ =CHR$(155) 

Lines 170 and 180 could be com¬ 
bined into a single line 
170 PRINT#1 ;NAME$ ;SEP$;AGE 
You could do this with lines 230 and 
240 too—the rest of the program 
would execute properly. 

An Atari cassette file, like Atari 


Address correspondence to Martin Carmichael , 
143 Hollywood Ave., Tracy, CA 95376. 


FLAG BYTE USED IN A DISK BOOT 

(BYTE 1) 

0 

NUMBER OF 128 BYTE RECORDS 

(BYTE 2) 

1 

MEMORY LOAD ADDRESS (LOW BYTE) 

(BYTE 3) 

2 

MEMORY LOAD ADDRESS (HIGH BYTE) 

(BYTE 4) 

3 

INITIALIZATION PROG ADDRESS (LOW) 

(BYTE 5) 

4 

INITIALIZATION PROG ADDRESS (HIGH) 

(BYTE 6) 

5 

Fig. 1. Boot files format. 
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Basic, is not hard to use once you fig¬ 
ure it out. But the real power of the 
cassette is not in the sequential data 
file, it's in the cassette boot file. With 
this little gem you can do many inter¬ 
esting things. The disk operating sys¬ 
tem lets you build boot files easily, 
but this is not true with cassette boot 
files. Building a cassette boot file re¬ 
quires more work and a basic knowl¬ 
edge of 6502 assembly language, but 
it is worth the effort if you want to do 
special effects. 

The Cassette Boot File 

To boot a file from cassette, turn on 
your Atari with the start button held 
down and a correctly formatted file 
on tape. The second part of this is 
harder than the first. To create a boot 
file you must write the boot file 
header, and to do that you'll need to 
know a little about IOCBs (In¬ 
put/Output Control Blocks). 

Boot File Header 

The advantage of the cassette boot 
file is that the system will boot this 
whether or not you have a disk or car¬ 
tridge inserted. This gives interesting 
abilities to read from or write to 
memory before your cartridge or disk 
takes over. Keep in mind that once 
the boot is started you take over the 
system—if a cartridge (or disk) needs 
to be executed you must jump to the 
correct vector yourself. 

You can use Basic to create your 
boot files, but the assembler is easier. 
In either case you need to define the 
boot file format. Boot files have the 
same format whether for disk or cas¬ 
sette (see Fig.l). The first byte on a 
cassette boot file has no meaning and 
is used only as a flag byte for disk. 
The second byte is the number of 
128-byte records to be read in as the 
boot. Bytes three and four are the 
load address in memory for the boot. 
Bytes five and six are the boot initiali¬ 
zation address. The addresses in 
bytes three and four and in bytes five 
and six are low-byte first and high- 
byte second. Byte seven is the start of 
the boot continuation program. 

The sequence of the boot process 
goes like this. Turn on the Atari with 
the start key held down. The system 
beeps (as usual for cassette input). 
Press the play button on the cassette 
recorder to read your boot file in. 
Press any key (as usual for cassette 
input) and the system starts reading 
your tape. The first 128 bytes are 
read and put in the cassette buffer at 
location 1024 (hex 0400). 


Circle 95 on Reader Service card. 


Leap into a new dimension 




with Aztec C II 


MANX 


C COMPILERS - COMMON FEATURES: 

• UNIX VER 7 compatibility • standard float, double, and long support • run time library with full I/O and 
source • fast compilation and execution • full language. 

AZTEC C II CP/M HEATH HDOS $199 

• produces relocatable 8080 source code • assembler and linker supplied • optional M80 interface • SID/ZSID 
debugger interface • library utility • APPLE requires Z80 and 16K card 

AZTEC C It APPLE DOS $199 

• relocating assembler supplied • APPLE SHELL»VED editor • library and other utilities • requires 16K card 


$249 


C86 IBM PC MSDOS CP/M-86 

• directly produces 8088/8086 object code • linker supplied 

Manuals — $30 

ORDER BY PHONE OR BY MAIL - Specify products and disk format 


MANX 


VISA 


software systems 

Box 55, Shrewsbury, N.J. 07701 
(201) 780-4004 

CP/M FORMATS: 8"STD, HEATH, APPLE. OSBORNE, NORTHSTAR,... 
OUTSIDE USA - Add $10_In N.j. add 5% sales tax 


Circle 177 on Reader Service card. 


HEATH H8/H89 OWNERS: 


H - SCOOP 

The State of the Art monthly newsletter to help you get the most from your H8 or H89. ‘Who is doing what ‘Problem 
solvers ‘Reviews ‘Programming Goodies ‘Features ‘Reports ‘Software ‘Hardware ‘Disk Software Offers ‘MUCH 
MUCH MORE. Find out why H-SC00P was rated #1! H-SCOOP! Contact with the future! 

RATES: 12 issues/year for $20 (US 1st class). $27 Foreign Air Mail. 

VISA and MC accepted For more information or to order, write or call: 

H-SCOOP 

l 2918 S. 7th St., Sheboygan, Wl 53081 (414) 452-4172 


Circle 385 on Reader Service card. 


FOR THE: 



SIMSIM. INC. 


214 North Main St., Natick, Massachusetts 01760 U.S.A. 
(Lakewood Office Park; Junction of Routes 9 & 27) 

(LETTER QUALITY PRINTER + SOPHISTICATED TYPEWRITER) 
NOTHING TO ADD OR DISCONNECT * ADVANCED FEATURES 

BYTEWRITER (OLIVETTI PRAXIS 30). $ 795 

OLYMPIA ES 100KRO. 1195 

OLYMPIA ES 101KRO. 1395 

CALL COLLECT FOR SPECIAL OFFER * MANY FAMOUS NAMES 


Computi 



(617) <£*^15 
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Circle 243 on Reader Service card. 

fflapptgfikiciQdo 

Offers Discounts on All 

TRS-80" 

COMPUTERS 

We Have What You Are Looking For 
* Free Shipping Within United States 


* 26-1006 Mod III 48K . $2,055.00 

* 26-30014K Color . 310.00 

* 26-3002 16K Color . 455.00 

* 26-3003 32 K Color . 520.00 


* No Tax On Out of State Shipments 

For Additional Prices and 
Shipping Information 
Call Toll Free 

1-800-545-9019 

N.M. Residents Call 257-7865 
or write 

HAPPY HANDS 

P.O. DRAWER I 
RUIDOSO, NEW MEXICO 
88345 


Circle 319 on Reader Service card. 


YOU COULD 
BET 
THIS 
BAHE 

FREE ! 


FEEL UCZT? 


price> *24.95 
INTRODUCTORY 
OFFER REBATES 
FROM *0 to *25 

Writ* or Call 
■for Details 
Up to *5 credit 
on order for 
Phone call order 

CD R ! 

TIRED OF ONLY PLAYIN6 BANES 
NITH YOUR COHPUTER ? 

READY FOR BONE SERIOUS SOFTWARE 7 

We will custom develop programs 
tailored to your desires 
OR 

Provide our own Quality Programs 

ALL at unbelievably LOW PRICES 

We will even send you royalty payments 
when we re-sell programs we developed 
at your suggestion ! 

PERSONAL PROBRAHS ALREADY DEVELOPED 
VALUE - Iaportant assets logging/tracking prograa.Organita 
for Hills, fixes, insurance ,etc. *24.95 
HOU8HOLD - Keep track of all houihold goods by root. Coapili 
total cost new, current value, and replacement 
costs. *24.95 

TICKLE ■ Retinder of things to be done. Sorted by date to 

be done, deleted as each finished * 9.95 
TEACHER - Friendly, inforaative, 1st tiae user introduction 
to cosputers. hakes basic operation of the aachine 
enjoyable and easy to learn. *24.95 

—I— FtLJN OtM OSBORNE 

OR ON ANY MACHINE NITH MICROSOFT BASIC OR CROMEHCO 32K BASIC 
QUANTITY DISCOUNTS available to dealers and User 6roups 
CHEMIN USES CURSOR ADDRESSING. TESTED ON OSBORNE,TELEVIDEO,INTERTUBE, 
ADM, l HA2LETINE. APPLE;TRS-80 versions being developed 
ARTCOH DATA SERVICE <313> 522-3377 
P.O. BOX 9343 LIVONIA,MI. 4B15Q 


Information is extracted from the 
first six bytes and the record is put in 
memory at the address specified in 
bytes three and four of the header. 
Then the rest of the 128-byte records 
are read in (the number was specified 
in byte two of the header minus the 1 
that has already been read). The sys¬ 
tem then does a jump-to-subroutine 


(JSR) to your subroutine start address 
(bytes three and four of the header) 
plus 6 (this would be byte seven of 
your header) for the boot continua¬ 
tion program. 

In this routine I recommend turn¬ 
ing off the cassette motor by changing 
the value in PACTL at location 54018 
(hex 03CA). After turning off the 


10 REM *********************************************** 

11 REM 

12 REM THIS PROGRAM WILL GET INFORMATION FROM THE 

13 REM SCREEN AND CREATE A SEQUENTIAL CASSETTE FILE 

14 REM 

15 REM AFTER IT IS CREATED THE PROGRAM WILL READ 

16 REM THE FILE BACK IN. THE FILE WILL CONTAIN 

17 REM THE NAMES AND AGES OF N PEOPLE. 

18 REM 

19 REM ***** VARIABLES ********************** 

20 REM HEADERS — THE 128 HEADER ON THE CASSETTE TAPE 

21 REM NAMES — A PERSONS NAME 

22 REM AGE — A PERSONS AGE 

23 REM ANS$ — A QUERY RESPONSE 

24 REM 

25 REM ********************************************* 

40 DIM HEADER$(128),NAME$(20),ANS$(1) 

50 REM ****** BLANK OUT HEADER ************ 

60 FOR I = 1 TO 128 s HEADERS(I)= " "s NEXT I 
65 REM ****** PUT IN USEFUL INFORMATION ***** 

70 HEADER.(1,15) - "FILE NUMBER 1 " 

80 HEADER;);(16,50) = "SEQUENTIAL FILE OF NAMES AND AGES ” 
85 PRINT "PRESS RECORD AND PLAY ON THE CASSETTE" 

87 PRINT "WHEN YOU HEAR TWO BEEPS. THEN PRESS (RETURN)" 
90 REM ****** OPEN THE FILE AND WRITE HEADER ******** 

100 OPENtl,8,0,"C:" 

110 PRINT#1;HEADERS 

120 REM ******************************************* 

130 REM GET AND WRITE DATA 

140 REM ******************************************** 

150 PRINT "INPUT PERSONS NAME ":INPUT NAMES 
160 PRINT "INPUT PERSONS AGE":INPUT AGE 
170 PRINTtl;NAMES 
180 PRINT#1;AGE 

190 PRINT "DO YOU WISH TO CONTINUE ? (Y/N)":INPUT ANS$ 
200 IF ANS$<>"N"THEN GOTO 150 

210 REM **** SET EOF FLAG AND CLOSE FILE ****** 

220 NAMES$= "<E0F>":AGE=0 
230 PRINT#1;NAMES 
240 PRINT#1;AGE 
250 CLOSE#1 

260 REM ******************************************** 

270 REM 

280 REM THE SECOND PART WILL READ IN THE CREATED 
290 REM DATA FILE 
300 REM 

310 REM ******************************************** 

320 PRINT "REWIND THE CASSETTE AND PRESS (RETURN)" 

330 PRINT "WHEN YOU HEAR THE BEEP PRESS PLAY" 

335 PRINT "AND THEN PRESS (RETURN) AGAIN":INPUT ANS$ 

340 REM ***** OPEN THE FILE INPUT ********** 

350 0PEN#1,4,0"C:" 

360 REM ***** RETRIEVE OUT HEADER ******** 

370 INPUT#1,HEADERS 

380 REM *********************************************** 

390 REM NOW READ AND WRITE UNTIL THE END OF FILE 

400 REM ************************************************ 

410 FOR I = 0 TO 1 

420 INPUT#1,NAMES,AGE 

430 PRINT "NAME ";NAME $ f" AGE ";AGE 

440 I = (NAME$="<E0F>") 

450 NEXT I 

460 REM ******** CLOSE THE FILE ************* 

470 CLOSE #1 

480 REM ******** THE PROGRAM IS DONE 
490 END 


Listing 1. Atari I/O utility. 


FREE? 


GflEMIN 
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Name 


(Please Print) 


Street 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 


Everybody’s making money 
selling microcomputers. 
Somebody's going to make money 
servicing them. 


New NRI Home Study Course 
Shows You How to Make Money 
Servicing, Repairing, and 
Programming Personal and 
Small Business Computers 
Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
use. And what’s made it all possible is the amazing 
microprocessor, the tiny little chip that’s a computer 
in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for businesses 
of every size.. .perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 
Growing Demand for 
Computer Technicians 
This is only one of the growth factors influencing 
the increasing opportunities for qualified computer 
technicians. The U.S. Department of Labor projects over 
a 100% increase in job openings for the decade through 
1985. Most of them new jobs created by the expanding 
world of the computer. 

Learn at Home 
in Your Spare Time 
NRI can train you for this exciting, rewarding 
field. TYain you at home to service not only micro¬ 
computers, but word processors and data terminals, too. 
Train you at your convenience, with clearly written 
“bite-size" lessons that you do evenings or weekends, 
without going to classes or quitting your present job. 

Your training is built around the latest model of 
the world’s most popular computer. It’s the amazing 
TRS-80™ Model III, with capabilities and features to 
perform a host of personal and business functions. No 
other small computer has so much software available for 
it, no other is used and relied on by so many people. And 
it’s yours to keep for personal or business use. 

You get plenty of practical experience. Using the 
NRI Discovery Lab® that also comes as part of your 
course, you build and study circuits ranging from the 
simplest to the most advanced. You analyze and trouble¬ 
shoot using the professional 4-function LCD digital 
multimeter you keep to use later in your work. Then you 
use the lab and meter to actually access the interior of 
your computer. ..build special circuits and write pro¬ 
grams to control them. You “see" your computer at 
work and demonstrate its power. 

(TRS-80 is a trademark 
of the Radio Shack 
division oflkndyCorp.) 


Computer 

Assisted Instruction 

Your TRS-80 even helps train you. You 
receive 4 special lesson tapes in BASIC computer 
language. Using them in your microcomputer, you 
“talk” to it as you progress. Errors are explained, 
graphics and animation drive home key points. Within 
a matter of minutes, you’ll be able to write simple 
programs yourself. 

Become the 

Complete Computer Person 

In addition to training in BASIC and advanced 
machine language, you gain hands-on experience in 
the operation and application of computers to business 
and personal jobs. You’re trained to become the fully 
rounded, new breed of technician who can interface 
with the operational, pro- 
gramming and service facets 
of today’s computers. You’re 
ready to take your place in 


25” diagonal color TV... Industrial Electronics, Design 
Tfechnology... and other state-of-the-art courses. 

Rush Coupon for Free Catalog... 

No Salesman Will Call 

Send the coupon for our 100-page catalog showing 
all courses with equipment and complete lesson plans. 
There’s no obligation other than to yourself. See how 
NRI can help you grow with the most exciting and 
important new field of the 80’s. If coupon has been 
removed, please write to NRI Schools, 3939 Wisconsin 
Ave., Washington, D.C. 20016. 


the new electronic age. 

Other 

Opportunities 

NRI has been giving 
ambitious people new elec¬ 
tronic skills since 1914. Tb- 
day’s offerings also include 
TV/Audio/Video Systems 
servicing with training on 
our exclusive Heath/Zenith 
computer-programmable 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

We’ll give you tomorrow. 
NO SALESMAN WILL CALL. 

Please check for one free catalog only. 

□ Computer Electronics including 
Microcomputers 

□ Color TV, Audio, and Video System 
Servicing 

□ Electronics Design Tfechnology 

□ Digital Electronics 

□ Communications Electronics • FCC 
Licenses • Mobile CB • Aircraft • Marine 


All career courses 
approved under GI bill. 
□ Check for details 


172-102 


□ Industrial Electronics 

□ Basic Electronics 

□ Small Engine Servicing 

□ Appliance Servicing 

□ Automotive Servicing 

□ Auto Air Conditioning 

□ Air Conditioning, Heating. 
Refrigeration, & Solar Tfechnology 

□ Building Construction 
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Big sale 

ottKsl 

16K... $149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 



New JAWS-IB 

The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don’t be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel’s single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM’s . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed .. . 
solder mask on both sides of board . . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


► 


10-UAY MONEY-BACK TRIAL: 1Yy d fully wired 
and lesied board for 10 days — then either keep 
it. return It for kll, or simply return il in working 
condition. 


Continental U S. A. Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut Or For Assistance: 

(203) 354-9375 K gg 

Please send the items checked below: 

JAWS-IB kit: 

□ 16K.$149.95* 

□ 32K.$199.95* 

□ 48K.$249.95* 

□ 64K.$299.95* 

JAWS-IB Fully Assembled, Wired & Tested: 

□ 16K.$179.95* 

□ 32K.$239.95* 

□ 48K.$299.95* 

□ 64K.$359.95* 

□ EXPANSION KIT, 16K RAM Module, to expand 
JAWS-IB in 16K blocks up to 64K. $59.95 

*All prints plus $2 postage and insurance ($4.00 Canada). 
Connecticut residents add stilts fox. 

Total enclosed: $_ 

□ Personal Check □ Money Order or Cashier's Check 

□ VISA □ Master Card (Bank No. ) 

Acct. No. _ Exp. Date_ 

Signature _ 

Print 

Name_ 


City _ 

State _ 

ISh 


NETR0MCS R&D Ltd. 

333 Litchfield Road, New Milford, CT 06776 


motor, the continuation program can 
be any function you require. 

To let the system know the boot 
continuation process is complete and 
the boot is proceeding normally, just 
clear the carry bit (CLC) before re¬ 
turning from the subroutine (RTS). 

Next the system will jump-to-sub- 
routine (JSR) for initialization of your 
application program. It will jump to 
the address in bytes five and six of the 
header, which have now been placed 
in CASINI at location 12, 13 (hex 
0C,0D). Again the program can per¬ 
form various functions, but you need 
to set DOSVEC at location 10, 11 (hex 
0A,0B) before you return (RTS). This 
location should have the address of 
the application program, cartridge or 
disk, whichever needs to be executed 
after the initialization program. The 
system will jump (JMP) to the ad¬ 
dress specified in DOSVEC. That's 
how the system reads a boot 
file—now you have to create one. 


The IOCB 

You'll need to use the IOCB blocks 
to perform I/O (input/output). (See 
Fig 2.) These are just tables or packets 
used to describe I/O functions. The 
only functions used will be the 
OPEN, PUT BYTE and CLOSE func¬ 
tions. Several other useful functions 
are documented in the Atari operat¬ 
ing system user's manual. An IOCB is 
16 bytes of contiguous memory. 
There are eight IOCBs starting at ad¬ 
dress 832 (hex 0340). 

To specify a particular IOCB use 
the X register as an offset. Then load 
the IOCB and jump to the I/O rou¬ 
tines (specifically CIOV location 
58454 (hex E456)). Different informa¬ 
tion is required with different com¬ 
mands. In the OPEN command the 
IOCB points to a buffer containing 

"C:'',carriage return [hex 9B] 

so the I/O routines will know the 
cassette player is being addressed. 


DEVICE HANDLER I.D. 

HEX (0340) 

DEVICE NUMBER 

(0341) 

COMMAND BYTE 

(0342) 

STATUS 

(0343) 

BUFFER ADDRESS LOW 

(0344) 

BUFFER ADDRESS HIGH 

(0345) 

PUT ADDRESS LOW 

(0346) 

PUT ADDRESS HIGH 

(0347) 

BUFFER LENGTH/BYTE COUNT (LOW) 

(0348) 

BUFFER LENGTH/BYTE COUNT (HIGH) 

(0349) 

AUXILIARY INFORMATION BYTE 1 

(034A) 

AUXILIARY INFORMATION BYTE 2 

(034B) 

AUXILIARY INFORMATION BYTE 3-6 

(034C-F) 

Fig. 2. Input/Output Control Blocks are 

used to perform I/O functions. 


Circle 132 on Reader Service card. 

‘68’ MICRO 
JOURNAL 

6800-6809-68000 

★ The only ALL 68XX Computer Magazine 
USA 

1 YR.—$24.50 2 Yr.—$42.50 3 Yr.—$64.50 
•Foreign Surface Add $12 Yr. to USA Price 
Foreign Air Mail Add $35 Yr. to USA Price 
•Canada & Mexico Add $5.50 Yr. to USA Price 

OK, PLEASE ENTER MY 
SUBSCRIPTION 
Bill my: M/C □ - VISA □ 

Card #_ 

Expiration Date_ 

For □ 1-Yr. D2 Yrs. □ 3 Yrs. 

Enclosed: $_ 

Name_ 

Street - 

City_ 

State_Zip_ 

68 Micro Journal 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



MICROCOMPUTING 


BINDERS 
& FILE 
CASES 


order 


yours 


today 


Organize and protect your valuable issues of 
MICROCOMPUTING with these handsome dark 
blue magazine binders or file cases. Each holds 1 
full year of MICROCOMPUTING and has the 
magazine logo stamped in gold. An all metal 
mechanism in the binders allows easy consulta¬ 
tion of any issue without removal. Please state 
years 1977*through 1983. 


Binders—$7.50 3 for $21.75 6 for $42.00 

File Cases—$5.95 ea. 3 for $17.00 6 for $30.00 

Send check or money order only to: 
MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila., PA 19141 

Allow 6 a w**h, lor delivery Pteose no C.O.D. order) no phone orders. 


L 
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NIBBLE EXPRESS 


TABLE OF CONTE 


CHAMP . 

Working Out with CHAMP . 

Amper-Reader. 

Hex/Dec Codes Without Conversio 
Auto Run and Tape Protection ... 

MRS . 

Le Mans . 

Inputting Strings With Commas ... 

Phantom Numeric Pad . 

Disk Snooping Part 1 . 

Apple Paintbox . 

Mad Mad Cube . 

Disk Snooping Part 2. 

Applsoft Linefinder . 

Direct Keyboard Disk Commands 
Converting Muffin to Demuffin ... 

Apple STAR System . 

Disk Snooping part 3 . 

Intesoft Connection part 1 . 

Trap ’Em . 

Fast Data Format . 

Quick and Easy Hi-Res . 

Apple RAT . 

Binary Disk Copy . 

Disk Master . 

Tra p/Step . 

Biorhythms . 

Intesoft Connection part 2 . 

Teleprocessing . 

Lo-Res Screen Dump . 

Apple Tricks . . . Reset Trap. 

Mini-Amper Edit . 

How to Enter Assembler Listings . 
Free Cat for Apple DOS Users ... 

M.A.P.S. 

Amper Jump & TSort . 

Apple Artist. 

Pascal Lo-Res Graphics . 

Big CAT . 

Amper Store Recall . 

D.A.R.T.. 

Print Use . 

Intesoft connection III . 

Lazer Blaster . 

Auto Repeat Key. 

Poor Boy’s LE . 

Catsup—Catalog Supervisor . 

TRAC Budget . 

TRAC Graphics . 

TRAC Plus . 

Archives . 

Intesoft connection IV . 

Command Changer • (missing the 
DOS Remover . 


NIBBLE EXPRESS VOLUME 2 
NOW AVAILABLE! 

The 1981 Anthology of the major articles 
and programs is underway! It contains 
up-to-date enhancements and corrections 
to programs which appeared in Volume 2 of 
NIBBLE. 

Even if you have all 8 issues of NIBBLE in 
1981, you’ll want The Express to have 
updated program listings in one convenient 
package! 

200 solidly packed pages with major 
programs and articles for your Apple! A 
MUST for your Library! 

NIBBLE EXPRESS will be an invaluable 
reference for your Apple now and for years to 
come! 

for only $14.95 (plus shipping) you can make Nibble 
Express a permanent part of your library. 

ORDER YOUR COPY NOW! 


NIBBLE 

P.O. Box 325 
Lincoln, MA 01773 

Yes! I want NIBBLE EXPRESS Vol. 2 in my library! 
Here’s my □ Check □ Money order 
for $14.95 plus $1.75 postage/handling. (Outside 
U.S. add $2.75 for postage/handling). 

□ Also send me NIBBLE EXPRESS Vol. 1 at $12.95 
plus $1.75 postage/handling (outside U.S. add $2.75 
for postage/handling). 

Master Card & Visa Accepted 


Card #. 


. Expires. 


Telephone. 
Name_ 


State. 


Zip. 


Your check or money order must accompany your order to qualify. 
Outside U.S.: Checks must be drawn on a U.S. Bank. 

’Apple is a registered trademark of Apple Computer Company. 





























































Circle 279 on Reader Service card. 

fullFORTH+ 

for 

APPLE/PET 

Full implementation of FIG FORTH 
PLUS 

6502 CONDITIONAL ASSEMBLER 
INTEGER AND FLOATING POINT ARITHMETIC 
STRING MANIPULATION WORDS 
IF DO (A form of CASE statement) 

CURSOR CONTROL SCREEN EDITOR 
SINGLE AND MULTI DIMENSIONAL ARRAYS 
DISK VIRTUAL MEMORY 
ADDITIONAL UTILITIES INCLUDING 

SCREEN TO SCREEN COPY 
CORE DUMP 

PRINTER CONTROL WORDS 
FORTH WORD DECOMPILER 
TARGET COMPILER NOW AVAILABLE 
COMPLETE DOCUMENTATION INCLUDES 
INSTALLATION GUIDE (8 PAGES) 
GETTING STARTED (TUTORIAL) 

(28 PAGES) 

USERS GUIDE (86 PAGES) 

Purchasers receive 1 year subscription to the fullFORTH+ 
Newsletter (Published bi-monthly) 

Price $100.00—foreign $110.00 (Add $2.50 ship, 
ping) (PA residents add 6% sales tax) 

IDPC CO. - Box 11594, Phila., Pa. 19116 
_ or call - (215) 676-3235 


Circle 252 on Reader Service card. 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


& 


Protects 
Most 
Electronic 
Equipment 

The SUPPRESSOR electronically removes 
or reduces sudden voltage changes. It 
simply plugs into a power receptacle on 
the same circuit as the equipment being 
protected. 

END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 


CUESTA SYSTEMS, INC. 

3440 Roberto Court 

Son Luis Obispo, California 93401 

(605) 541-4160 



Circle 231 on Reader Service card. 

SUPER SALE 

EPROM’s 

1-7 

8 up 

50 up > 

2716 (5V, 450nS) 

$3.95 

$3.55 

CALL 

2732 (5V, 450nS) 

7.85 

6.95 

CALL 

2532 (5V, 450nS) 

8.25 

7.95 

CALL 

2764 (5V. 450nS) 

23.90 

CALL 

CALL 

STATIC RAM 




6116P-3 (150nS) 

7.50 

7.20 

CALL 

2114L-2 (200nS) 

2.10 

1.70 

CALL 

DYNAMIC RAM 




4164 (200nS) 

7.90 

7.49 

CALL 

MISC 




CPU Z80A 


. . ..$5 

.29 ea. 


CDP-1854ACE (UART).$4.80 ea 

16K RAM Expansion Kit 

for TRS-80 Mod III.$1 2.95/8 

SUNTRONICS CO., inc. 

' 12621 CRENSHAW BOULEVARD 

HAWTHORNE. CALIFORNIA 90250 

STORE HOURS Mun •OOwMne30pM> &.K IO«nlub. 

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 644-1149 1800-421-5775 

Min Order: $10, P/H: S2. Accept VISA. Mastercard. ChecE or M.O. 


The direction of the I/O must also be 
specified (direct the I/O routines for 
outputting) as well as the desired in¬ 
ter-record gap. The PUT BYTE com¬ 
mand tells the I/O routines where to 
get the data and how much to write. 
No extra information is needed on 
the close function because the com¬ 
mand will close the IOCB that ex¬ 
ecutes it. 

Comments on Listing 2 

Listing 2 is essentially two pro¬ 
grams—a program to write a boot file 
and an application program. The pro¬ 
gram to write a boot file starts at ad¬ 
dress $600 (the first executable 
instruction is at $61F). This will write 
from memory address $0F00 for 256 
bytes (two records). The boot file for¬ 
mat and application program starts at 
address $0F00. When the program at 


$61F is executed it will write out the 
program starting at address $0F00. 
When this is complete, rewind the 
cassette tape and boot from the tape 
that has just been created—the tape 
will boot and automatically execute 
the application program. 

Conclusion 

Remember two points when using 
Atari Basic sequential data files: 
write out your own header, and use 
semicolons rather than commas. 

The Atari cassette boot file lets you 
run applications that cannot be 
created any other way. It can secure 
programs well enough to foil the 
most determined software pirate. 
And once the initial code is written, it 
is fairly easy to update for different 
applications. For me, it was worth 
the trouble. ■ 


Listing 2. Atari boot file and application program. 


10 

. **************************************************** 

20 

i 




30 

? THIS PROGRAM WILL 

CREATE A CASSETTE BOOT TAPE. 

40 

; THE 

APPLICATION ON THE BOOT WILL CAUSE THE 

50 

; BACKGROUND TO 

CHANGE COLOR VERY RAPIDLY 

60 

7 




70 

. ***************************************************** 

80 





90 

7 


CONSTANTS AND EQUATES 

100 

OPEN 

= $03 

7 

COMMAND TO OPEN A FILE 

110 

CLOSE 

= $0C 

7 

COMMAND TO CLOSE A FILE 

120 

PUTCHR 

= $0B 

7 

COMMAND TO WRITE OUT CHARACTERS 

130 

STPMTR 

= $3C 

7 

COMMAND TO STOP THE CASSETTE MOTOR 

140 

7 


IOCB STARTING ADDRESSES 

150 

ICCOM 

= $0342 


10 COMMAND BYTE 

160 

ICBAL 

= $0344 


BUFFER ADDRESS (LOW BYTE) 

170 

ICBAH 

= $0345 


BUFFER ADDRESS (HIGH BYTE) 

180 

ICBLL 

= $0348 


BUFFER LENGTH (LOW BYTE) 

190 

ICBLH 

= $0349 


BUFFER LENGTH (HIGH BYTE) 

200 

ICAX1 

= $034A 


AUXILIARY INFORMATION BYTE 1 

210 

ICAX2 

= $034B 


AUXILIARY INFORMATION BYTE 2 

220 

7 


SUBROUTINES AND STUFF 

230 

PACTL 

= $D302 


PORT CONTROL A 

240 

DOSVEC 

= $0A 


DOS VECTOR ADDRESS 

250 

C0L0R4 

= $2C8 


COLOR REGISTER 4 ADDRESS 

255 

E0L 

= $9B 



257 

CIOV 

= $E456 


? THE I/O ROUTINES ADDRESS 

260 

7 




270 

. ********************************************* 

280 

; THE : 

FIRST PART 

OF THIS WRITES THE CASSETTE 

290 

; BOOT 

FILE. THE 

APPLICATION PROGRAM STARTS 

300 

? AT ADDRESS $0F00. THE PROGRAM TO WRITE 

310 

? THE 

BOOT FILE 

STARTS AT $6IF. 

300 

. ********************************************* 

310 

7 




320 

*=$600 



330 


.BYTE "C: 

",EOL ; FOR OPENING A CASSETTE FILE 

340 

CFILE 

.WORD $600 


• 

360 

* 3“ 

$61F 



370 

CBOOT 




380 

LDX 

#$10 


? LOAD OFFSET TO USE IOCB 1 

390 

? SET 

IOCB #1 FOR OPENING 

400 

7 




410 

LDA 

#OPEN 


? LOAD OPEN COMMAND 

420 

STA 

#ICCOM,X 


; PUT IN COMMAND BYTE IOCB 1 

430 

LDA 

$#08 


? SET UP AS AN OUTPUT FILE 

440 

STA 

ICAX1,X 


; PUT IN AS AUXILIARY INFO 

450 

LDA 

#$80 


? SELECT SHORT INTER REC GAP 
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Circle 179 on Reader Service card. 


Listing 2 continued. 


460 


STA 

ICAX2 f X 


? STORE IN SECOND AUX INFORMATION 

470 


LDA 

CFILE 


7 LOAD LOW BYTE OF ADDRS OF "C:" 

480 


STA 

ICBAL,X 


7 PUT IN AS BUFFER ADDRS LOW BYTE 

490 


LDA 

CFILE+1 


7 GET HIGH BYTE OD ADDRS OF n C: n 

500 


STA 

ICBAHyX 


7 PUT IN AS HIGH BYTE IN BUF ADDRS 

510 

7 


JUMP TO 

10 

ROUTINE 

520 


JSR 

CIOV 


7 OPEN FILE OUTPUT 

530 


BMI 

ERR 


7 ERROR 

540 

7 

NEXT 

WE WILL 

WRITE OUR APPLICATION PROGRAM OUT 

550 


LDA 

#PUTCHR 


7 LOAD COMMAND FOR PUT CHARACTERS 

560 


STA 

ICCOM r X 


7 PUT IN AS COMMAND IN IOCB 

570 


LDA 

#$80 


7 LOAD LENGTH OF 128 BYTES 

580 


STA 

ICBLL f X 


? PUT IN BUFFER LENGTH LOW 

590 


LDA 

#0 


? ZERO OUT BUFFER LENGTH HIGH 

593 


STA 

ICBLH f X 


? ZERO OUT BUFFER LENGTH HIGH 

595 


STA 

ICBAL,X 


? ZERO OUT BUFFER ADDRESS LOW 

597 


LDA 

# $0F 


7 APPLICATION START ADDRESS IS $0F00 

599 


STA 

ICBAH f X 


7 PUT IN BUFFER ADDRESS HIGH 

600 

7 


JUMP TO 

10 

ROUTINE AND WRITE THE FILE 

610 


JSR 

CIOV 


7 

620 


BMI 

ERR 


? ERROR 

630 

7 

NOW 

CLOSE THE FILE 

640 


LDA 

#CLOSE 


7 LOAD CLOSE COMMAND 

650 


STA 

ICCOM f X 


7 PUT IN AS COMMAND BYTE IN IOCB 1 

660 

7 


JUMP TO 

10 

ROUTINE AND CLOSE THE FILE 

665 

7 

JSR 

CIOV 


7 

670 


BMI 

ERR 


7 ERROR 

675 


BRK 



?STOP PROGRAM 


680 ? ERROR JUST MEANS STOP. THE DEBUGGER WILL 

690 ? DISPLAY ALL THE REGISTERS SO YOU CAN 
700 ; TELL AN ERROR FROM A REGULAR STOP 
710 ERR 


720 

730 

740 

750 

760 

770 

780 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 


BRK 


I 


STOP THE PROGRAM 


***************************************************** 
THIS IS THE APPLICATION PART OF THE PROGRAM 
A SMALL ROUTINE THAT CHANGES THE BACKGROUND 
ACTUALLY ANY APPLICATION CAN GO HERE 
**************************************************** 

*=$0F00 

.BYTE 0 ? FIRST BYTE OF BOOT HEADER 

.BYTE 2 ? READ 2 128 BYTE RECORDS 

.WORD $0F00 ? WHEN RELOADING LOAD TO $0F00 

.WORD $0F80 ? INITIALIZATION STARTS AT $0F80 

;NOW THE BOOT CONTINUATION PROGRAM 
LDA #STPMTR ? LOAD BITS TO STOP CASSETTE MOTOR 

STA PACTL ; PUT IN PORT CONTROL A 

i PUT YOUR OWN STUFF HERE 

CLC 7 CLEAR CARRY BIT TO SHOW GOOD RETURN 

RTS ? RETURN FROM SUBROUTINE 

*=$0F80 7 INITIALIZATION 

.**************************************************** 

/ 

?THE INITIALIZATION PROGRAM WILL PLACE THE APPLICATION 
? STARTING ADDRESS INTO DOSVEC (0A,0B). THE 


APPLICATION 


970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 


STARTING ADDRESS IS $0FA0 

,***************************************************** 


7 LOAD LOW BYTE OF ADDRESS FIRST 
7 PUT IN DOSVEC 

LOAD HIGH BYTE AND PUT IN DOSVEC +1 


LDA # $A0 
STA DOSVEC 
LDA # $0F 
STA DOSVEC+1 

? NOW RETURN FROM SUBROUTINE AND JUMP TO DOSVEC 
RTS 

*************************************************** 
■ THE APPLICATION PROGRAM 

. *************************************************** 


*=$0FA0 


1100 APPROG 


1110 

LDA 

#0 

1120 

CNGCLR 

1130 

CLC 


1140 

ADC 

#$1 

1150 

STA 

C0L0R4 

1160 

JMP 

CNGCLR 

1170 

7 


1180 

.END 



? REG A WILL CYCLE THROUGH THE 
COLOR 4 REGISTER WHICH WILL CHANGE 
<THE BACKGROUND COLORS 
7 ADD ONE TO GET NEXT COLOR 
7 PUT A IN THE COLOR REGISTER 
7 CYCLE BACK TO CHANGE COLOR 


What do 
these 
Superior 
Programs 

have in 
common? 


Apple Graphics II 
Senior Analyst 

Apple Computer Corp. 

VersaForm 

Applied Software Techn 

Cascade II 

Cascade Graphics Corp. 

Diff-E-Q 

Sage Software 

DSS/F 

Financial Modeling 

Addison Wesley 

Market Analyst 

Anidata 

Ag*Pac 

Wisconsin Software 

Visischedule 

VisiCorp 

Accounting 

Management 

Great Plains 

Job Control 

High Technology 

THEY'RE EVEN MORE 
VALUABLE WITH 

THE PASCAL 
SPEEDUP SYSTEM! 

IF YOU VALUE YOUR TIME, THE PSS Hard¬ 
ware/Software package will pay for itself 
within a few weeks! 

System includes THE MILL 6809 COPROCES¬ 
SOR BOARD + System software & Printer 
Spooler. 

PLUG IT IN & GO! 


*For Apple Hobbyists: THE ASSEMBLER DE¬ 
VELOPMENT KIT; Create 6502-6809 DOS 
3.3 compatible programs 



P.O.Box 2342 

Santa Barbara, CA 93120 (805) 966*1140 
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Invest in Your Apple 

Nowadays, surrounded by all kinds of investment advice , you need 
to check on how your money is working for you . This Apple 
program keeps track of your invested dollars . 


By Gregory Glau 


I t's often comforting, and financial¬ 
ly helpful, to have some method of 
forecasting what our investments 
will be worth in the future. 


This is where the program Appreci¬ 
ation steps in. You simply tell your 
Apple II Plus a few details about your 
investment, and it will display a sum¬ 


mary of what it will be worth for each 
of the next 20 years. 

And, if you want, Appreciation will 
give you a hard copy of the same in¬ 
formation based on your own data. 
Of course, before you request that 
printout, you can play with the infor¬ 
mation to see what might happen to 
your investment under different 
rates of appreciation. 

The program will ask for a de¬ 
scription of the investment and al¬ 
low you two chances to input mis¬ 
cellaneous data, such as purchase 
information, address of a property, 
terms and so on. 

You will then be asked to input the 
month and year you made, or plan to 
make, the investment. 

Appreciation will also request the 
starting value of the item—what you 
paid, or plan to pay, for it. 

Finally, you'll be asked the estimat¬ 
ed rate of appreciation—what you 
think will happen to your invest¬ 
ment. If you think it will increase in 
value, you'll answer with a positive 
figure. If you'd like to see what 
would happen to those dollars if they 
decreased in value, you can do that 
by answering with a negative re¬ 
sponse. 

Appreciation displays all of your 
answers and gives you the opportuni¬ 
ty to correct or change your data. 

You can also ask for a display, 
which will show you the results of 
your investment for each of the next 
20 years along with the cumulative 
percentage increase. If you request a 
hard copy of the results, Apprecia¬ 
tion will print the same data as well 


Address correspondence to Gregory R. Glau, PO 
Box 1627, Prescott AZ 86302. 


ESTIMRTED RPPRECIATION SCHEDULE 

PREPRRED FOR RN INVESTMENT EXAMPLE 
FOR MICROCOMPUTING MRGR2INE 
*** PURCHASED APRIL 1982 *** 

STARTING VALUE 10,000.00 

ESTIMATED RATE OF APPRECIATION 10 00 X 


* 


■¥ :*■: 

•*! :4« ♦ :4< :4« * >4= * 

* * * * ♦ :4« * ♦ 

*: * :4< * * J 


VEAR 

VALUE 

75X LOAN AMT 

X INCREASE 

1 

C APR 

1983 > 

11, 000. 00 

3250 00 

10. 00 


2 

C APR 

1984 > 

12, 100. 00 

9075. 00 

21. 00 

y m 

3 

< APR 

1985 > 

13, 310. 00 

9982. 50 

33. 10 

X 

4 

CAPR 

1986 > 

14, 641. 00 

10, 930. 75 

46. 41 

X 

5 

CAPR 

1987 > 

16, 105. 10 

12, 073. 83 

61. 05 

X 

€ 

C APR 

1988 > 

17, 715. 61 

13, 286. 71 

77. 16 

X 

7 

C APR 

1989 > 

19, 487. 17 

14, 615. 38 

94. 87 

v 

8 

< APR 

1990 > 

21, 435 89 

16, 076. 92 

114 26 

X 

9 

CAPR 

1991 > 

23, 579. 43 

17, 684. 61 

135. 79 

X 

10 

CAPR 

1992 > 

25, 937. 42 

19, 453. 07 

159. 37 

X 

11 

CAPR 

1993 > 

28, 531. 17 

21, 398. 38 

185. 31 

X 

12 

CAPR 

1994!) 

31, 334. 28 

23, 538. 21 

213. 34 

X 

13 

C RPR 

1995 > 

34, 522. 71 

25, 892. 03 

245. 23 

X 

14 

CAPR 

1996 > 

37, 974. 98 

23, 481 24 

279. 75 

X 

15 

C APR 

1997 > 

41, 772. 48 

31, 329. 36 

317. 72 

X 

16 

CAPR 

1998 > 

45, 949. 73 

34, 462. 30 

359. 50 

X 

17 

CAPR 

1999> 

50, 544. 70 

37, 90S. 52 

405. 45 

X 

18 

CAPR 

2000 > 

55, 599. 17 

41, 699. 38 

455. 99 

X 

19 

CAPR 

2001 > 

61, 159 09 

45, 869. 32 

511. 59 

X 

20 

CAPR 

2002 > 

67, 275. 00 

50, 456. 25 

572 75 


I***** 

* * * * 

♦ :4< ♦ + + .-4c :4* >4c 

=4< * -•+: * * * * =4c * 

* * * * * 

:4c 

Sample 

run. 

Estimated 

schedule. Starting 

value $10,000. Estimated rate of 


predation 10 percent. 
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Circle 18 on Reader Service card. 

NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 

Computer Design Labs 


Z80 Disk software 


We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 

Software with Manual/Manual Alone- : - 


All off the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8” CP/M (soft sectored single density) 
for 5V* n CP/M (soft sectored single density) 
for 5V«” North Star CP/M (single density) 
for 5Y4” North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for “chaining^, COPY to 
move text, EXCHANGE* KIU, LINE INPUT, error inter¬ 
cept, sequential file handling In both ASCII and binary 
formats, and much, much rriore. It runs in a little over 12 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 

BASIC II 

Basic I but with 12 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Still runs faster than most other Basics (even 
those with much less precision). $99.95/$15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disk files in 
either fixed or variable record lengths, simultaneous 
access to multiple disk files, PRIVACY command to 
prohibit user access to source code, global editing, 
added math functions, and disk file maintenance capa- 
bility^wlihout leaving Basic (list, rename, or delete). 
$179.95/$25. 

ZEDIT 

A character oriented text editor with 26 commands 
and “macro” capability for stringing multiple commands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$15. 

ZTEL 

Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou¬ 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 10 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plusTDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo¬ 
ops, 11 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powerful you’ll think it isdoing all the workforyou. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I’s linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro¬ 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing inahigh level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & II as well asTDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 


DEBUG I 

Many programmers give up on writing in assembly 
language even though they know their programs would 
be faster and more powerful. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 10 steps or whatever you like. At each 
step you will be able to seethe instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. It’s all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I 
can pay for itself many times over by saving you valuable 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can “trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADI X function allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and 11 must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to 1/0 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and morel 
on disk 

APPLE 

8080 version of Zapple 


SYSTEM/6 

TPM with utilities, Basic I interpreter, Basic E compiler, 
Macro I assembler, Debug I debugger, and ZEDIT text 
editor. 

Above purchased separately costs $339.75 
Special introductory offer Only $179.75 with coupon!! 



NEW! TPM nowavailable for TRS-80 Model 
II! 

TPM* 

A NEW Z80 disk operation system! This is not CP/M*. 
It’s betteri You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specifically for the Z80* and takes full advantage 
of its extra powerful instruction set. In other wprds its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales “VERSA- 
FLOPPY”, North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 


ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information. 

1. Name of Product (e.g. Macro I) I visa 1 Q 

2. Media (e.g. 8” CP/M) * 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. ForTPM orders only: Indicate ifforTRS 80, Tarbell, 
Xitan DDDC, SD Sales (5V4” or 8”). ICOM (5V4” or 
8”), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 


Manual cost applicable against price of subsequent 
SYSTEM MONITOR BOARD (SMB II) software purchase in any item except for the Osborne 
A complete I/O board forS-100systems. 2 serial ports, software. 

2 parallel ports, 1200/2400 baud cassette tape inter- _ 

face, sockets for2K of RAM, 3-2708/2716 EPROM’S or For information and teen queries call 
ROM, jump on reset circuitry. Bare board $49.95/$20. 609-599-2146 


ROM FOR SMB II 


2kx 8 masked rom of zappie monitor, includes source These are NEW Toll Free numbers 

listing $34.95/$15. 


PAYROLL (source code only) 

The Osborne package. Requires C Basic 2. 

5” disks $124.95 (manual not included) 

8” disks $ 99.95 (manual not included) 

Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5" disks $124.95 (manual not included) 

8” $99.95 (manual not included) 

Manual $20.00 

GENERAL LEDGER (source code only) 

By Osborne. Requires C Basic 2 
5” disks $99.95 (manual not included) 

8” disks $99.95 (manual not included) 

Manual $20.00 


For phono orders ONLY call toll free 

1-800-458-3491 Ext. 15 
In PA only 1-800-252-3567 

OEMS 

Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 


C BASIC 2 

Required for Osborne software. $99.95/$20. 



COMPUTER 
DESIGN 
LABS 


342 Columbus Avenue 
Trenton, N.J. 08629 
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Circle 227 on Reader Service card. 


Best prices 
anywhere 

We beat ’email / 


-COMPUTERS- 

ALTOS—List,.Less 20% 

NorthStar HORIZON HRZ-2-QD.. $2685 

ADVANTAGE.$2985 

TeleVideo Computer Systems.... Call 

SUPERBRAIN 64K DD.1995 

64K QD. 2395 

DSS-10 Meg. H.P.. 2895 

CROMEMCO CS-1.3195 

CS-2 . 3549 

CS-3. 5595 

Z-2H. 7995 

ZENITH z*90 w/Drive.2299 

Z89. 2099 

—TERMINALS— 

TeleVideo910C.569 

912C.659 

925. 719 

950. 915 

OKIDATA Microline 82A.469 

Microline 83A.739 

Microline 84 Par. orSer.. .. Call 

C.ITOH.Call for Prices 

SOROC IQ-130. 585 

IQ-135.719 

IQ-140. 995 

HAZELTINE 1420 . 589 

1500 . 845 

1510.1029 

ESPIRIT.555 

ESPIRIT-II.Call 

ZENITH Z19. 689 

—PRINTERS— 

CENTRONICS 739-1 (parallel) . 499 

739-3 (RS232C) . 599 

704-11 (parallel) . 1569 

704-9 (RS232C) _ 1519 

Tl 810 Basic. 1289 

810 Full 1549 

820 RO Basic. 1545 

NEC 7710 (RS 232) . 2295 

3510.Call 

QUME 9-45 Full Option. 2125 

9-45 Limited. 2099 

Diablo 630 RO. 2049 

PRISM 80. Call 

132w/color. Call 

Epson MX-80 FT w/Graphlca .548 

MX-100 w/Graphlca. 745 

— DISK SYSTEMS— 

MORROW Discus 2D.835 

Dual Discus 2D.1385 

Discus 2 +2.1069 

M5, 5Meg. Hard Disk. 1949 

M10,10 Meg. H.D. 2995 

M26, 26 Meg. H.D. 3349 

Decision 1. 1339 

CORVUS 5 Meg. Hard Disk. 2555 

10 Meg. Hard Disk. 3955 

20 Meg. Hard Disk. 4755 


Prlcea are for prepaid orders only, and reflect a 
cash discount. Charge card orders are slightly higher. 

Computers 

Wholesale 

Box 91K Brewerton, N.Y. 13029 

315 - 472-3055 

Most items in stock for immediate delivery. Factory sealed cartons, 
w/full factory warranty. NYS residents add approbate sales tax. 
Prices do not include shipping. CO O. orders require 25% deposit 
Prices subject to change without notice. _ 


as a column showing a 75 percent 
loan value, or about what you might 
be able to borrow on the investment 
—something to give you an indication 
of another source of cash as the in¬ 
vestment grows in value. 

Once you get a hard copy, the pro¬ 
gram automatically stops. Until then 
you can revise the data on the screen 
as much as you want to. 

From a Programming Standpoint 

Appreciation consists of five ma¬ 
jor areas. 

Lines 10-345 set up the three ar¬ 
rays that are used, input all the data 
and handle the math involved. 

Lines 350-495 provide the user 
with a display of the data and let you 
correct or change any of it; this sec¬ 
tion also allows you to ask for a dis¬ 
play of the results based on your data, 
and/or a hard copy. 

Lines 500-920 are the printing sec¬ 
tion. Lines 560-570 access the print¬ 
er; you may have to adjust these lines 
to accept your own printer. 

Lines 15000-16020 make up the 
print-using section. In this section 
numbers go in as the variable Z9 and 
come out as the string Z9$. 

Finally, lines 17000-18010 com¬ 
prise the display section of the pro¬ 
gram and show you the results of 
your investment data. 


Appreciation uses three single-di¬ 
mension arrays: A, which will be the 
value of your investment each year; 
B, which is the 75 percent loan value 
of that investment (used only on the 
hard copy printout); and I, which is 
the cumulative percentage increase. 

Here's a list of the main variables: 
A$—the description of the investment 
Ml$—miscellaneous information #1 
M2 $—miscellaneous information #2 
Y—year you made your investment 
N$—month you made the investment 
V—the starting value 
P—the estimated rate in percent of 
appreciation 

Z9—the variable used to add zeros in 
the right place for the print-using 
routine 

Z9$—the print-using value as a string 
X—used as a counter 
Q—used to answer program questions 
C—used as a counter in the arrays 

So use Appreciation to compare 
one investment with another; see 
what will happen to your dollars at 
various rates of appreciation; marvel 
at the effects of compounding your 
investment. 

Ever wonder what happens to 
those dollars as inflation deflates 
them? This program will show you. 

Be sure to keep those printouts 
handy so that you can "appreciate" 
your investments! ■ 


Program listing. Appreciation program for the Apple II Plus. 


10 

100 

105 

108 

126 

130 

135 

137 

139 

140 
145 
150 
160 
170 
180 
190 
200 
205 
210 
212 
215 
217 

219 

220 
222 
225 
230 
232 
235 

237 

238 
240 

246 

247 

248 

249 

250 

255 

256 


DIM A(25): 
HOME 
PRINT 
FOR X 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 
PRINT 
PRINT 
INPUT 
IF D = 

IF Q = 
GOTO 
HOME 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
HOME 
PRINT 
HOME 
PRINT 
PRINT 
PRINT 
PRINT 


DIM B(25): DIM I(25) 


= 1 TO 5: GOSUB 11000: NEXT 

M <1> ENTER, DISPLAY AND/OR PRINT DATA. 


"<2> STOP NOW. ’ 


PLEASE SELECT- >"50 

1 THEN 200 

= 2 THEN PRINT "END OF PROGRAM": END 
100 

: PRINT 

: GOSUB 11000: PRINT : PRINT 
"DESCRIPTION OF THE ITEM ? " 

: INPUT At 

: PRINT : GOSUB 11000: PRINT : PRINT 
"MISC. INFORMATION IS ANY DATA YOU'D" 
"LIKE PRINTED ON YOUR HARD COPY, SUCH" 
"AS LOAN INFO, DATE OF PURCHASE, ETC." 
: PRINT : INPUT "MISC. INFO <A> ";M1* 


"MISC. INFO <B> ":M2* 

PRINT : GOSUB 11000: PRINT : PRINT 
: INPUT "THIS YEAR (1982, ETC.) ";Y 
PRINT : PRINT : GOSUB 11000 
: PRINT : PRINT 

"PLEASE INPUT THE MONTH IN WHICH" 

"YOU BOUGHT THIS PROPERTY - " 

"3 LETTERS, PLEASE:": PRINT : PRINT "JAN...FEB...MAR...APR...MA 
Y...JUN" 

PRINT "JUI_AUG...SEP..-OCT...NOV...DEC" 

PRINT : PRINT : INPUT N*: IF LEN (N*) > 3 THEN 237 
HOME : PRINT : PRINT : GOSUB 11000: PRINT : PRINT 
PRINT "PLEASE INPUT THE STARTING VALUE OF THE" 

PRINT "PROPERTY — WHAT YOU PAID FOR IT, OR" 


( Afore ^—4 
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Circle 180 on Reader Service card. 


Circle 82 on Reader Service card. 


Super 

Compuprism 
Color Graphics 



Z-80 Users 
You Can Use 
TRS-80* 
Software 

We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80* 
cassettes into any Z-80 based 
system. (Except sealed units.) 

The documentation explains how 
• to patch the TRS-80* software 
to your system. In fact you can 
virtually change your Z-80 
machine into a TRS-80* without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II** into a Z-80 
system. 

The price is $30 or FREE with the 
purchase of an assembled 
compuprism or super compuprism 
unit. 


For the S-100 Bus. 32K of on board memory 
allows a 288 H. x 192V. dot matrix, for a total 
of 55,296 pixels. Every pixel is programable in 
any one of 16 colors or 16 grey levels 
completely independent of all other pixels in the 
matrix. 

Compuprism Bare Board with documentation 
$45, kit $240, ass. and tested $280. 

(16K Memory 144H. x 192V.) 

Super Compuprism Bare Board with 
documentation $50, kit S350, ass. and tested 
$395. 

(32K Memory 288H. x 192V.) 

Add $ 15 to A & T price for 16 level grey scale. 

Add $ 15 to A & T price for memory 
management port. 

Compuprism software package, includes alpa- 
numberics, point plot, line draw, and TRS-80* 
graphics simulation $20 or FREE with A & T unit. 

ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS. 

EXPANDORAM $10. 

J.E.S. GRAPHICS, P.O. Box 2752 
Tulsa, OK 74101, (918) 742-7104 

TRS-80* is a trademark of Tandy Corp. 

SARGON II** is a trademark of Hayden Book Co. 


A-D, DA Board 

S-10G board provides 16 chan¬ 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 
kluge area. Total cost of board 
and parts less than $120. Bare 
board with documentation $45. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 

SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
tation for each for $395.00, save $50.00! 

The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5V4" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft’s Basic-80™, 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 

P.O. Box 68602 MR* 

Indianapolis, IN 46268-0602 
(317) 255-6476 

MICROSTAT is a registered trademark of ECOSOFT. INC 
baZic is a registered trademark of MICROMIKES, INC. 

CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 


Circle 164 on Reader Service card. 



11 





tS CHECK US FIRST! 

for 

DISCOUNT TRS-80" COMPUTERS 


BUY DIRECT 

is No Out-of-State - Taxes - Kansans Add 4% 
is Large Inventory for Immediate Shipment 
^ 100% TRS-80® Equipment 
is Convenient Order Number 
is F-48 Form Provided 


TRS-80 

CALL US FOR 
OUR PRICES 
and PRICE List 


Kansas Residents: 
316-624-1919 (Collect) 




1 -800-835-9056 

Jimscot, Inc. 


Visa, Mastercard 
Wire Transfers 
Bank Cashier's 
Checks & Money 
Orders. 


1023 N. Kansas 
P.O. Box 607 
Liberal, Ks. 67901 


TRS-80 is a registered Trademark of Tandy Corp. 
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Circle 172 on Reader Service card. 


wabasH 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 



Circle 148 on Reader Service card. 



“"""Heath 
Users 

Double Your 
5%" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5%" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided, single and double-density, 8" and 
5 1 //' drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 

C.D.R. Systems Inc. 

Controlled Data Recording Systems. Inc. 

7667 Vickers St.. San Diego, CA 92111 



this publication 
is available in 
microform 



University Microfilms International 

300 North Zeeb Road 18 Bedford Row 


Dept. P.R. 

Ann Arbor, Ml 48106 
U.S.A. 


Dept. P.R. 

London, WC1R4EJ 
England 


IT. M 


PRINT 

■ PLEASE ANSWER .10 FOR 107., .05 FOR 57.," 

".12 FOR 127., AND SO ON.": PRINT 


Listing continued. 

257 PRINT "WHAT YOU PLAN TO SPEND ON 

258 PRINT : INPUT "AMOUNT ";V 

259 IF V < 1 THEN 250 

260 HOME : PRINT : PRINT : GOSUB 11000: PRINT : PRINT 
265 PRINT "PLEASE ANSWER WHAT YOU THINK THE RATE" 

267 PRINT "OF ”;: INVERSE : PRINT "APPRECIATION ";: NORMAL 
BE: " 

268 PRINT 
270 PRINT 
272 PRINT 

275 PRINT 

276 PRINT "<YOU CAN ANSWER WITH A MINUS FIGURE," 

277 PRINT "IF YOU THINK THE VALUE WILL DECREASE" 

278 PRINT "...LIKE -.05 OR -.12, ETC.).": PRINT : PRINT 
280 PRINT : INPUT "EST 7. OF APPRECIATION ":P 

282 IF P > 1 THEN 280 
285 GOSUB 290 
288 GOTO 350 
290 P = P + 1 
300 REM DO MATH 
310 A (O) - V 

TO 20 

* P 


PRINT "WILL 


342 

345 

350 

360 

370 

372 

374 

376 

378 

380 

382 

383 


(YEAR PURCHASED)" 
(MONTH PURCHASED)' 


(STARTING VALUE)" 

( (P) * lO ~ 2 -*- .5) 


320 FOR C 
330 A(C) = A(p - 1) 

340 NEXT C 

P = P - 1 
RETURN 
HOME 

GOSUB 11000: PRINT 
PRINT "<1> ";A* 

PRINT "<2> ":M1 $ 

PRINT "<3> ";M2* 

PRINT "<4> "sY;" 

PRINT "<5> ";NS:" 

PRINT 

PRINT "<6> “;V; " 

PRINT "<7> INT 
ON) " 

PRINT 

GOSUB 11000: PRINT 

PRINT "TO CHANGE THE DATA, ANSWER THE" 

PRINT "PROPER NUMBER FROM THE LIST ABOVE. 

PRINT "TO DISPLAY THE RESULTS, ANSWER 8." 

PRINT "TO PRINT THE RESULTS. ANSWER 9." 

PRINT : PRINT "TO STOP NOW, ANSWER O." 

PRINT : INPUT "PLEASE SELECT->";Q 

IF Q < O THEN 350 

IF Q = O THEN PRINT "END OF PROGRAM": END 
IF Q > 9 THEN 350 

ON Q GOTO 420,430,440.450.460.470.480,490.500 
INPUT "CORRECT DESCRIPTION ";A* 

GOTO 350 

INPUT "CORRECT MI SC. INFO ":M1S 
GOTO 350 

INPUT "CORRECT MISC. INFO ":M?S 
GOTO 350 

INPUT "CORRECT YEAR ";Y 
GOTO 350 

PRINT "CORRECT MONTH_“ 

INPUT "(3 LETTERS. PLEASE > ";N$ 

IF LEN <N$> >3 THEN 460 

GOTO 350 

INPUT "CORRECT STARTING VALUE ";V 
IF V < 1 THEN 470 

GOSUB 290: REM TO RE-DO MATH BASED ON NEW DATA 
GOTO 350 

PRINT "CORRECT ESTIMATED PERCENT OF " 

INPUT "APPRECIATION ":P 
IF P 1 THEN 482 

GOSUB 290: REM TO RE-DO MATH BASED ON NEW DATA 
GOTO 350 

GOSUB 17000: REM DISPLAY 
GOTO 350 
HOME : PRINT 
GOSUB HOOO: PRINT 

PRINT "TURN ON THE PRINTER": NORMAL : PRINT 
ANSWER 1 TO START PRINTING..." 

...2 TO EXIT NOW..." 


386 

387 

388 

390 

391 

392 

393 

394 

395 

396 

397 

398 
420 
425 
430 
435 
440 
445 
450 
455 
460 

462 

463 
465 

470 

471 

472 
475 
480 

482 

483 

484 

485 
490 
495 
500 
505 
510 
520 
525 
530 
540 
545 
547 


/ 100;" (EST RATE OF APPRECIATI 


PR I NT 


FLASH 

PRINT 

PRINT 

PRINT 

INPUT 


IF Q = 1 THEN 550 
GOTO 350 
550 D* = CHRS (4) 

560 PRINT DS;"PR#1" 

PRINT "" 

PRINT " 

FOR CO = 1 TO 1000: NEXT CO 

PRINT TAB( 10)"ESTIMATED APPRECIATION SCHEDULE" 

": PRINT TAB( 10)"PREPARED FOR ";At 
10)M1 $ 

10)M2* 

10)"STARTING VALUE "; 

15000 


570 

575 

576 
580 

582 

583 

584 

585 

586 

587 

588 

589 

590 

595 

596 

597 
600 
610 
620 
630 


TAB ( 
TAB ( 
TAB ( 
GOSUB 


PRINT 
PRINT 
PRINT 
PRINT 
Z9 = V: 

PRINT Z9* 

PRINT TAB( 10)"ESTIMATED RATE OF APPRECIATION 
Z9 = 100 * P: GOSUB 15000 
PRINT Z9*;" 7." 

PRINT " 

"»t*«****t*t*t«****t* 
* * *" 


PRINT 
t t t 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


«***tt«***t 


TAB ( 
TAB ( 
TAB ( 
TAB ( 


10)"YEAR"; 

17)"VALUE"; 

6) "757. LOAN AMT" 
4) "7. INCREASE" 


(^More^ y 
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Circle 226 on Reader Service card. 


Listing continued. 





640 PRINT •• 





700 FOR C = 1 TO 20 





705 A(C) = INT ' (A(Cl * 10 2 ♦ .5) / lOO 





710 Z9 

= A(C): GOSUB 15000 





720 PRINT TAB( 5>:C; 





722 PRINT M <";N*:" "; 





723 PRINT C + Y; 





724 PRINT "I"; 





7 7,o C« 

= STR* (C) 





740 Q8 

= LEN <C*) 





750 09 

= LEN <Z9*) 





760 PRINT TAB( 20 - 09 - Q8)Z9*; 





770 REM B IS 757. LOAN VALUE 





780 B(C) = A(C> * .75 





790 Z9 

= B(C): GOSUB 15000 





800 09 

= LEN <Z9*) 





810 PRINT TAB < 15 - 09)Z9*; 





820 REM 1(0= 7. INCREASE OVER ORIGINAL AMOUNT 





830 I (C) = (A (C) - V) / V 





835 1(C) = 1(C) * 100: REM SO DECIMAL WILL BE RIGHT 




840 Z9 

* 1(C): GOSUB 15000 





850 09 

= LEN <Z9*) 





860 PRINT TAB ( 15 - 09) Z9*: " 7." 





870 PRINT " 





875 FOR CO = 1 TO 500: NEXT 





880 NEXT C 





885 PRINT "4444444444444444444 

4 * 4 * 4 * * 

4 4 4 

4 

4 

* 

44444" 





890 D* 

= CHR* (4) 





900 PRINT DS; ''PR#0" 





910 PRINT "END OF PROGRAM." 





920 END 





11000 

INVERSE : PRINT TAB( 15)"APPRECIAT ION 

": NORMAL 



1 1010 

RETURN 





15000 

REM ***************************4**** 





15001 

REM THIS PRINTUSING ROUTINE IS BASED 





15002 

REM ON A PROGRAM BY MICHAEL DONAHUE 





15003 

REM PUBLISHED IN MICROCOMPUTING MAGAZINE 





15004 

REM IN NOVEMBER 1979 





15005 

REM 4444444444444444444444444444444 





15008 

IF Z9 < 0 THEN 16000 





15010 

REM Z9= VARIABLE TO BE CHANGED 





15020 

IF (100 * Z9 - INT <100 * Z9>) < .5 THEN 

Z9 = INT (100 

4 Z9) 

/ 

10 

0 

: GOTO 15030 





15022 

Z9 = ( INT ClOO * Z9) + 1) / 100 ’ 





15024 

REM MOVE ALPHANUMERIC TO STRING VARIABLE 





15030 

Z9* = STR* <Z9) 





15035 

REM ADD DOLLAR SIGN 





15045 

REM ADJUST DECIMAL IF REQUIRED 





15050 

Z9 = LEN <Z9*): IF Z9 < =2 THEN 15200 





15055 

Y9* = RIGHT * <Z9*,3) 





15060 

IF Y9* < = "*99" THEN 15080 





15070 

IF Y9* = < ".99" THEN 15220 





15080 

Y9* = RIGHT* <Z9*,2) 





15090 

IF Y9* < = ".9" THEN Z9* » Z9* + "O": GOTO 15210 




15200 

Z9* = Z9* + ".00” 





15205 

REM NOW TO ADD A COMMA, IF REQUIRED 





15210 

Z9 = LEN (Z9*) 





15220 

IF Z9 < 8 THEN 15400 





15230 

Y9* = RIGHT* (Z9*.6) 





15240 

Y9* = "," + Y9* 





15250 

Y9* = LEFT* <Z9*.<Z9 - 6)) + Y9* 





15255 

REM Z9* IS THE EDITED FIELD 





15260 

Z9* = Y9* 





15262 

IF LEN (Z9*) > 10 THEN 15500 





15265 

REM Z9 WILL CONTAIN THE LENGTH OF THE EDITED FIELD 




15267 

Z9 = Z9 + 1 





15400 

RETURN 





15500 

REM TO ADD A COMMA FOR MILLIONS 





15505 

Z9 = LEN (Z9*) 





15510 

Y9* = RIGHT* (Z9*.10) 





15520 

Y9* « + Y9* 





15530 

Y9* = LEFT* (Z9*,(Z9 -10)) + Y9* 





15535 

Z9* = Y9* 





15540 

GOTO 15267 





16000 

Z9* = STR* (Z9) 





16010 

REM 





16020 

RETURN 





1 6050 

Z9* = STR* <Z9): RETURN 





17000 

HOME : REM DISPLAY SECTION 





17010 

PRINT "MONTH/YEAR", "VALUE CUM 7. INCREASE" 




17020 

GOSUB 18000 





17030 

FOR C = 1 TO 20 





17035 

PRINT N*;" 





17040 

PRINT C + Y; 





17042 

V* = STR* (C + Y) 





17043 

Q8 = LEN (V*) 





17050 

Z9 = A(C): GOSUB 15000 





17055 

Q9 = LEN (Z9*) 





17060 

PRINT TAB( 27 - Q8 - Q9)Z9*; 





17065 

Q8 = LEN (Z9*) 





17070 

I <C) = (A (C) - V) / V 





17080 

I (C) = I(C) 4 100: REM SO DECIMAL WILL BE 

RIGHT 




17090 

Z9 = 1(C): GOSUB 15000 





17100 

Q9 = LEN (Z9*) 





171 lO 

PRINT SPC< 16 - Q9)Z9* 





17200 

NEXT C 





17210 

GOSUB 18000 





17300 

PRINT "HIT ANY KEY TO CONTINUE_";: GET 

W* 




17310 

RETURN 





18000 

FOR X = 1 TO 40: PRINT NEXT 





18010 

RETURN 








DISK SPECIAL 

MEMOREX 3401 W 
SINGLE SIDED.SINGLE DENSITY 

1 Box 10 Boxes 

$22. 95 $20. 95 


We have a complete inventory including 
soft sectored, hard sectored and special 
formats. Even if your part number is not 
listed, WE STOCK IT IF THEY MAKE IT. 


Call for quantity pricing 
— MAXELL— 


MD1 1 5 V' SINGLE SIDED 
MHl J SINGLE OR DBL. DENSITY 


$32.95 


$48.95 


MD2 1 5y4"DOUBLE SIDED 
MH2 J SINGLE OR DBL. DENSITY 

MD1 DD-5V'SS, QUAD DENSITY $44.95 
MD2 DD-5 V'DS, QUAD DENSITY $54.95 


FD1 

FH1 

FD2 

FH2 


"SINGLE SIDED 
SINGLE OR DBL. DENSITY 


] 8"S 
SIN 

1 8 T 
J SIN 


3481 

3483 

3485 

3491 

3493 

3504 

3501 


"DOUBLE SIDED 
SINGLE OR DBL. DENSITY 

-MEMOREX- 


$43.95 


$56.95 


5V'SINGLE SIDED 
SINGLE OR DBL. DENSITY $28.95 
w/HUBRING 

5 V'DOUBLE SIDED 

SINGLE OR DBL. DENSITY $36.95 

w/HUBRING 


5%' 
5 Vi' 


SS, QUAD DENSITY 
DS, QUAD DENSITY 


$37.95 

$51.95 


3062 | 8"SINGLE SIDED 
3015 J SINGLE DENSITY 

3090 -8"SNG. SIDE, DBL. DENSITY $35.95 
3104 -8"DBL. SIDE, DBL. DENSITY $41.95 

-SCOTCH- 

r 5V'SINGLESIDED, 

L SNG. DENS. w/HUBRING 
5%"SINGLE SIDED, 

DBL.DENS. w/HUBRING 
5Vi"DOUBLE SIDED, 

DBL. DENS. w/HUBRING 

740- 8"SNG. SIDE, SNG. DENSITY 

741- 8"SNG. SIDE, DBL. DENSITY 
743- 8"DBL. SIDE, DBL. DENSITY 
HEAD CLEANING KITS, 5'A" OR 8" 

Minimum shipping charge-$3.00 Shipped UPS. All 
offers subject to withdrawl without notice, advertised 
prices reflect a 2% cash discount (orders prepaid prior 
to shipment). C.O.D.'s and credit card orders are 2% 
higher. 


744 
744D [ 

745 [; 


$26.95 


$28.95 

$33.95 

$40.95 

$29.95 
$37.95 
$47.95 
$22.95 


Mini <5^- 
Micro 
Mart, Inc. 

Box2992K Syracuse, N.Y. 13220 

315-422-2056 

TWX 710-541-0431 

WRITE FOR FREE CATALOG 
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Circle 90 on Reader Service card. 


CqmpuCquefv 



COVER YOUR INVESTMENT 


•Cloth Backed Vinyl 
• Custom Fitted 


•Anti-Static 
•Two Colors 


OVER 300 DESIGNS 

FROM ADES TO XYMEC 

1-800-874-6391 

ORDER LINE 

Dealer Inquiries Invited 


CompuCover 

P.O. Box 324 Dept A 

Mary Esther, FL 32569 


I CALL TOLL FREE 

Circle T22 on Reader Service card. • 



FOLLOW THE STAP ML 

■— NorthStar^ 

STOCK MANAGER 


Complete system for securities data¬ 
base and reporting system. Provides 
a variety of reports, including IRS 
schedule D, that permit selection of 
data on security name, dates, status 
of holding, or broker in any combina¬ 
tion Includes data on share price, 
commissions, taxes. Includes sepa 
rate sort program 

Requires 40K Written in NorthStar 
Basic. Also available in CBASIC 2 
Please specify configuration 
Price $49 95 First Class Postage Inc 
CT Residents include 7 5% tax 
WSR SOFTWARE ASSOCIATES 
55 Lantern Road, Fairfield, CT06430 


Circle 102 on Reader Service card. 


Call Us] 
|Last For The 
Best Pricel 

ON TRS-80 ” Computers 

1-800-762-6661 


RAND'S 

2185 E. FRY BLVD. 

and 

101 W. FRY BLVD. 
SIERRA VISTA, AZ 85635 


Listing 1 continued from page 96 
1090 IF Z*="F+F+F+F+" OR Z*="F-F-F-F-" 
1100 IF Z*="Y+Y+Y+Y+“ OR Z*="Y-Y-Y-Y-" 
1110 IF Z*="C-K>C+C+ H OR Z*="C-C-C-C- n 
1120 IF Z*="B-B—B-B-" THEN 1390 
1130 W =6 : Z*=MID*(A*,K,W) 


THEN 

THEN 

THEN 


1390 

1390 

1390 


1140 

IF 

Z*= M C+C+C+" THEN 

W*="C- M 

GOTO 

1400 

1150 

IF 

Z*="C-C-C-" THEN 

W*= ,, C+" 

GOTO 

1400 

1160 

IF 

Z*="F+F+F+" THEN 

W*="F—" 

GOTO 

1400 

1170 

IF 

Z*="F—F—F-" THEN 

W*= M F+" 

GOTO 

1400 

1180 

IF 

Z*= "Y^Y+Y’t-" THEN 

W*="Y—" 

GOTO 

1400 

1190 

IF 

Z*= ,, Y-Y-Y~" THEN 

W*="Y-»-" 

GOTO 

1400 

1200 

IF 

Z*="B—B-B—" THEN 

W*="B+" 

GOTO 

1400 


1260 

1270 

1280 

1290 

1300 


OR Z*="F2F2" 
OR Z*="F-F+" 
OR Z*="C-C+" 
OR ZS="F—F—** 
OR Z*="Y-Y-" 
OR Z*="C-C-" 
OR Z*="C-t-C2" 
OR Z*="C—C2" 
THEN WS="B2" 


OR Z*="Y2Y2" 
OR Z*="Y+Y-" 
OR Z*=“C+C-" 
THEN W*="F2" 
THEN W*="Y2" 
THEN W*="C2" 
THEN W*=”C-" 
THEN W*="C+" 
s GOTO 1400 


THEN 
THEN 
THEN 
s GOTO 
: GOTO 


1390 
1390 
1390 
1400 
1400 


GOTO 1400 
GOTO 1400 
GOTO 1400 


1210 W=4 : Z*=MID*(A*,K,W) 

1220 IF Z*="C2C2" 

1230 IF Z*="F+F- M 
1240 IF Z*= M Y-Y+" 

1250 IF Z*="F+F+" 

IF Z*="Y+Y+" 

IF Z*="C+C+" 

IF Z*="C2C+" 

IF Z*="C2C—" 

IF Z*="B-B-" 

1310 NEXT K 

1320 REM PRINT SOLUTION 
1330 IF A*="" THEN RETURN 
1340 FOR J=1 TO LEN(A*) STEP 2 
1350 PRINT MID*(A*,J,2);" 

1360 IF POS(K)>=31 THEN PRINT 
1370 NEXT J s PRINT : A*=" M : RETURN 
1380 REM BUILD REDUCED ANSWER STRING 
1390 W*="" 

1400 IF K>1 THEN B*=LEFT*(A*,K-l) 

1410 B=LEN(A*)—K—W+1 s IF B>0 THEN C*=RIGHT*(A*,B) 

1420 A*=B*+W*+C* 

1430 GOTO 1050 
1440 REM ENTER CUBIE COLORS 

1450 K*="FRONT TOP BACK BOTTOM RIGHT LEFT 
1460 FOR B=1 TO 6 

1470 PRINT MID*(K*,7*B-6,7);:INPUT S*(B) 

IF S* <B)="X" THEN 1500 

IF LEN(S*(B> >09 THEN PRINT "ERROR! LENGTH NOT 
B 

TO 3 : FOR X=1 TO 3 : W=W+1 
THEN F < X,Y)=ASC(MID*(S*( 1 ),W, 1 )) 

THEN U(X,Y)=ASC(MID*(S*(2),W,1)) 

THEN B(X,Y)=ASC(MID*(S*(3>,W,1)) 

THEN D(X,Y)=ASC(MID*(S*(4),W, 1)) 

THEN R(4—X,4—Y)=ASC(MID*(S*(5),W,1)) 
THEN L(X,Y)=ASC(MID* <S* ( 6 ) , W,1)) 

Y : GOSUB 1580 s RETURN 


1480 
1490 
1500 NEXT 
1510 W=0 


s GOTO 1470 


1520 

1530 

1540 

1550 

1560 

1565 


FOR Y—1 
IF SS (1) < > " X " 
IF S*(2)<>"X" 
IF S* <3) < >"X" 
IF S* (4)< >"X" 
IF S*(5)<>"X" 
IF S* ( 6 ) < >" X" 


1570 NEXT X s NEXT 
1580 J=0 : REM CHECKSUM TEST 
1590 FOR X=1 TO 3 : FOR Y=1 TO 3 

1600 K=F(X, Y)+U(X,Y)+B(X, Y)+D(X,Y)+L(X,Y)+R(X,Y) 

1610 J=J+K ; NEXT Y : NEXT X 

1620 K=F(2,2)+U<2, 2)+B (2, 2)+D (2, 2)+L (2, 2)-»-R (2, 2) 

1630 IF J=K*9 THEN RETURN 

1640 PRINT ”CHECKSUM ERROR!":EE=1s RETURN 
1650 REM 

1660 REM DRAW CUBE 
1670 PRINT 

1680 FOR Y=1 TO 3 : J=4-Y 

1690 PRINT TAB(18);"! ";CHR*(U(1,J)) 5 " ";CHR*<U(2,J));" 
1700 PRINT CHR*(U<3,J)); M !" : NEXT Y 

1710 PRINT TAB (11) 5 "-+-- -• 

1720 FOR Y=1 TO 3 : J=4-Y 

1730 PRINT TAB(10);"! ";CHR*(L(1,J));" ";CHR*(L(2,J)); 
1740 PRINT " ";CHR*(L(3,J>);" ! 


" ";CHR*(F(3,J)); M 
" ";CHR*(R(1, Y) ) ; " 
CHR*(B(2,Y)); 


1750 PRINT CHR*(F(1,J));” ";CHR*(F(2.J)) 

1760 PRINT CHR*(R(3,Y));" ";CHR*(R(2,Y)) 

1770 PRINT TAB(38);"! ";CHR*(B(1,Y));" - 
1780 PRINT " "; CHR* (B(3,Y) ) ; " ! ** : NEXT Y 

1790 PRINT TAB (11) 5 "- 1 -- -1 - —-•• 

1800 FOR Y=1 TO 3 s J=4-Y 

1810 PRINT TAB(18);"! ”;CHR*(D(1,J));" ";CHR*(D(2,J)); 

1820 PRINT " M ;CHR*(D(3,J));" !“ s NEXT Y : PRINT ; RETURN 
1830 REM 

1840 REM FIX L FOR CCW TURN 

1850 IF L=3 THEN L=1:G0T0 1870 

1860 IF L=1 THEN L=3 

1870 W=W+1 s RETURN 

1880 REM GET DATA FOR FACE TURNS 

1890 RESTORE 

1900 FOR J=1 TO 11 :READ G*,R,L 
1910 IF G*=Q* THEN RETURN 
1920 NEXT J 

1930 PRINT SPRINT TAB(W-l);**^ ERROR":EE=1: RETURN- 
1940 DATA R,3,1,F,4,1,L,1,3,B, 6 ,3,U,9,3,D,7,1 
1950 DATA X,2,1,Z,8,1,Y,5,1,C,5,1,0,0,O 
1960 REM ROTATE WHOLE CUBE 


1970 IF G*="X" THEN W9=l 
1980 IF G*="Y" THEN W9=4 
1990 IF G*="C" THEN W9=4 
2000 IF G*="Z" THEN W9=7 
2010 GOTO 1930 
2020 FOR R=W9 TO W9+2 


GOTO 2020 
GOTO 2020 
GOTO 2020 
GOTO 2020 

GOSUB 2390 


( a^ 
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Listing 1 continued. 

2030 IF Ll=l THEN 60SUB 2390 : GOSUB 2390 

2040 NEXT R : W=W+1 s RETURN 

2050 REM FACE MOVE ROUTINES 

2060 FOR Y=1 TO 2 : J=4-Y 

2070 W(1,J)=F<1,J) s F <1, J)=F(Y,1) 

2080 F(Y,1)=F(3,Y) s F (3, Y) =F (J, 3) 

2090 F(J,3)=W(1,J* s NEXT Y 
2100 RETURN 

2110 FOR Y=1 TO 2 : J=4-Y 

2120 W(3,J)=U(3,J) : U (3, J)=U(J,1) 

2130 U<J,1)=U(1,Y) s U(l,Y)=U(Y,3> 

2140 U(Y,3)=W<3,J) s NEXT Y 
2150 RETURN 

2160 FOR Y=1 TO 2 s J=4-Y 

2170 W (Y, 3)=B(Y,3) : B(Y,3)=B(3,J) 

2180 B(3,J)=B(J,1) s B(J,1)=B(1,Y> 

2190 B(l,Y)=W(Y,3) s NEXT Y 
2200 RETURN 

2210 FOR Y =1 TO 2 s J=4-Y 

2220 W(l,J)=D(l f J) s D(l,J)=D(Y,1> 

2230 D(Y,1)=D(3,Y) s D(3,Y)=D(J,3) 

2240 D(J,3)=W(1,J) s NEXT Y 
2250 RETURN 

2260 FOR Y=1 TO 2 : J=4-Y 

2270 W(l,Y>=L(1,Y) s L(1, Y)=L(Y,3) 

2280 L(Y,3)=L(3,J) s L(3,J)=L(J, 1 ) 

2290 L(J,1)=W(1,Y) s NEXT Y 
2300 RETURN 

2310 FOR Y=1 TO 2 : J=4-Y 

2320 W(1,J)=R(1,J) ; R(1,J)=R(Y,1) 

2330 R <Y,1)=R(3,Y) s R(3,Y)=R(J,3) 

2340 R(J,3)=W(1, J) : NEXT Y 
2350 RETURN 

2360 REM RELATION BETWEEN 'R' AND MOVES 

2370 REM 1 L— p 2 X+,3 R+,4 F+,5 Y +,6 B- 

2380 REM 7 D +,8 Z+, AND 9 U- 

2390 REM ROTATE R=1 THRU 9 

2400 IF R >3 THEN 2490 

2410 FOR Y=1 TO 3 

2420 W(R,Y)=D(R,Y) s D(R,Y)=B(R,Y) 

2430 B(R,Y)=U(R,Y) s U (R, Y> =F (R, Y> 

2440 F(R,Y)=W(R,Y) s NEXT Y 
2450 IF R=1 THEN 2260 
2460 IF R=3 THEN 2310 
2470 RETURN 
2480 REM 

2490 REM R 4 THRU 6 
2500 IF R > 6 THEN 2600 
2510 J=7-R 

2520 FOR Y=1 TO 3 s W(4-Y,J)=D(4-Y,J) 

2530 D((4-Y),J)=R(J,Y) : R(J,Y)=U(Y,4-J) 
2540 U ( Y,4-J)=L(J,Y) s L(J,Y)=W(4-Y,J) 

2550 NEXT Y 

2560 IF R=4 THEN 2050 

2570 IF R =6 THEN 2160 

2580 RETURN 

2590 REM 

2600 REM R=7 THRU 7 
2610 J=10-R 

2620 FOR X=1 TO 3' : W(X,4-J)=L(X,4-J) 

2630 L(X,4-J)=B <4-X,J) s B(4-X,J)=R(4-X,J) 

2640 R < 4—X,J)=F(X,4—J) : F<X,4-J)=W(X, 4 -J) 

2650 NEXT X 

2660 IF R=7 THEN 2210 

2670 IF R=9 THEN 2110 

2680 RETURN 

2690 REM 

2700 REM PUT FRONT CORNER CUBIES IN PLACE 
2710 GOTO 2870 


2720 

B5= 

=0 



2730 

IF 

L <3, 3) =L (2, 2) 

THEN 

B5=B5+1 

2740 

IF 

L (3, 3) =U (2,2) 

THEN 

B5=B5+1 

2750 

IF 

F(1,3)=L(2,2) 

THEN 

B5=B5+1 

2760 

IF 

F (1,3) =U (2,2) 

THEN 

B5=B5+1 

2770 

IF 

U(l,1)=L(2,2) 

THEN 

B5=B5+1 

2780 

IF 

U<1, 1)—U(2,2) 

THEN 

B5=B5+1 

2790 

IF 

R(3,1)=U(2,2) 

THEN 

B5=B5+1 

2800 

IF 

R(3,1)=R(2,2) 

THEN 

B5=B5+1 

2810 

IF 

U(3,1)=U(2,2) 

THEN 

B5=B5+1 

2820 

IF 

U(3,1)=R(2,2) 

THEN 

B5=B5+1 

2830 

IF 

F(3,3)=U(2,2) 

THEN 

B5=B5+1 

2840 

IF 

F(3,3)=R(2,2) 

THEN 

B5=B5+1 


2850 RETURN 
2860 REM 
2870 B4=0 
2880 GOSUB 2720 

2890 B4--B4+1 s IF B4=4 THEN 2980 

2900 IF BSC >4 THEN Z*="F-»-" : GOSUB 520 : GOTO 2880 

2910 Z*="C-«-C-*-" s GOSUB 520 : GOSUB 2720 

2920 IF BSC>4 THEN 2970 

2930 ZS="C2": GOSUB 520 

2940 GOSUB 1040 

2950 PRINT "FRONT FACE CORNER CUBIES IN CORRECT CUBICLES" 

2960 RETURN s' - 

2970 Z*= M C+C-t-P8 M : GOSUB 520 : GOTO 2870 l Mor L 


Circle 316 on Reader Service card. 


MODEM 

$ 129 95 

No other acoustic modem 
gives you all these fea¬ 
tures at this low price. 



The MFJ-1232 Acoustic Modem gives you a 
combination ot features, quality and performance 
that others can’t match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re¬ 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
“muffs” gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. “ON” LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x11/2x4 in. 

Apple II, II Plus: software and cable for 
modem, MFJ-1231, $39.95. Plugs into game 
port. No serial board needed. 



$ 99 9 


It's like having 
an extra port 

MFJ-1240 RS-232 TRANSFER SWITCH. Swit¬ 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter¬ 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 

5 MFJ-1108 AC POWER CENTER. 

Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip¬ 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un¬ 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x2 3 /4x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 


Call 601-323-5869 in MS, outside continental USA 

ME I enterprises 

lYll w INCORPORATED 

921 Louisville Road, Starkville, MS 39759 
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Circle 60 on Reader Service card. 


More than just an Assembler/Editor! 


It’s a 

Professionally 
Designed 
Software 
Development 
System 



MAE 

for 

PET 

APPLE 

ATARI 

$169.95 


Blast off with the software used on the space 
shuttle project! 

• Designed to improve Programmer Productivity. 

• Similar syntax and commands - No need to relearn peculiar 
syntaxes and commands when you go from PET to APPLE 
to ATARI. 

• Coresident Assembler/Editor - No need to load the Editor then the 
Assembler then the Editor, etc. 

• Also includes Word Processor. Relocating Loader, and much 
more. 

• Options: EPROM Programmer, unimplemented opcode circuitry 

• STILL NOT CONVINCED: Send tor tree spec sheet' 



Circle 120 on Reader Service card. 


TRS-80 

Model 16 2 Drive 
128K $4777. 


by Radio Shack 

Save over 
SI 000. 

Also available new 
TRS-80 DMP-200. 
DMP- 400. DWP-410 
and DM P-500 

Call For 
Prices 

Price — We have the best price. Check 
the others, but call us. 

Selection - ATARI • APPLE • TRS-80 
• EPSON • OKIDATA • C. ITOH. etc. 
Service — Most items in stock tor 
immediate shipment. Call or write lor Free 
40 page catalog ol over 600 items. 

15 Marshall Hill Road 



Computer 

Discount 

of America 


West Milford Mall 
West Milford. NJ 
07480-2198 
In New Jersey call 
201-728-8080 


CALL TOLL FREE: 800-526-5313 


Circle 80 on Reader Service card. 


PRICE BREAK 


EPSON 

MX-100 


ZIP BOX REFILLS DESIGNED TO FIT 
EPSON MX-100 CARTRIDGE 


$Q96 

wa ea. 

$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

We accept Mastercard and Visa 

CHECK-MATE 

P.0. BOX 103, RANDOLPH, MA 02368 
call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 


Listing 1 continued. 


2980 

2990 

3000 

3010 

3020 

3030 

3040 

3050 

3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 

3170 

3180 

3190 

3200 

3210 

3220 

3230 

3240 

3250 

3260 

3270 

3280 

3290 

3300 

3310 

3320 

3330 

3340 

3350 

3360 

3370 

3380 

3390 

3400 

3410 

3420 

3430 

3440 

3450 

3460 

3470 

3475 

3480 

3490 

3500 

3510 

3520 

3530 

3540 

3545 

3550 

3560 

3570 

3580 

3590 

3600 

3610 

3620 

3625 

3630 

3640 

3650 

3660 

3670 

3680 

3690 

3700 

3710 

3720 

3730 

3740 

3750 

3760 

3770 

3780 

3790 

3800 

3810 

3820 

3825 

3826 
3830 
3840 
3860 
3870 
3880 


60SUB 520 : GOTO 2870 


GOSUB 3090 : GOSUB 3110 


GOSUB 520 : GOTO 3160 


B5=0 : GOSUB 2790 
Z$= M F+" s GOSUB 520 
IF B5=2 THEN Z*="P 8 " 

GOTO 2980 
REM 

REM ALIGN FRONT CORNER CUBIES 
GOTO 3130 

IF F(3,3)=F(2,2) THEN B5=B5+1 
RETURN 

IF F <3, 1) =F (2, 2) THEN B5=B5+1 
RETURN 

IF F(1,1)=F(2,2) THEN B5=B5-H 
RETURN 

IF F(1,3)=F(2,2) THEN B5=B5+1 
RETURN 

B5=0 : GOSUB 3050 : GOSUB 3070 
Z$="“ 

IF B5< >4 THEN 3190 
IF U(3,1)<>U(2,3) THEN ZS="F+" 

GOSUB 1040 

PRINT "FRONT FACE CORNER CUBIES COLOR ALIGNED":RETURN 
IF B5=0 THEN 3420 
IF B5< > 1 THEN 3240 
B5=0 : GOSUB 3050 
IF B5=l THEN 3420 
Z*="F+" : GOSUB 520 
IF B5< >2 THEN 3370 
B5=0 s GOSUB 3050 s 
IF B5=2 THEN 3420 
B5=0 s GOSUB 3070 s 
IF B5=2 THEN 3410 
B5=0 : GOSUB 3050 s 
IF B5=2 THEN 3410 
B5=0 : GOSUB 3070 : 

IF B5=2 THEN 3420 
B5=0 : GOSUB 3090 : 

IF B5=2 THEN 3410 
B5=0 : GOSUB 3110 : GOSUB 3050 
IF B5=2 THEN 3400 
IF BSC>3 THEN STOP s REM ERROR 
B5=0 GOSUB 3110 

IF B5=l THEN Z$="F+" s GOSUB 520 
Z *= "F+F+P9":GOSUB 520:GOTO 3130 
Z$="F+P9":GOSUB 520:GOTO 3130 
Z *= "P9":GOSUB 520:GOTO 3130 
REM 

REM COMPLETE FRONT FACE 
FOR W 6 =l TO 4 

IF L(2,3)=F(2,2) THEN S=U<1,2> : 

IF U(1,2)=F(2,2) THEN S=L(2,3) : 

Z*=**Y-": GOSUB 520 
NEXT W 6 
FOR W 6 =l TO 4 

IF F(3,2)OF<2,2) THEN Z*="P5Y+" 

IF R(3,l)OR(3,2) THEN Z*="P5Y+" 

Z*="F+" : GOSUB 520 
NEXT W 6 

IF U(2,1)< >U <2,3) THEN Z*="F+" : 

IF U(2,2)OU(2,3) THEN Z*="Y+": GOSUB 520: GOTO 3545 
GOSUB 1040 

PRINT "FRONT FACE FINISHED":RETURN 
GOSUB 3590 : Z*="Y-P5" : GOSUB 520 : GOTO 3450 
GOSUB 3590 : Z*="P5P5" : GOSUB 520 : GOTO 3450 
IF R<3, DOS THEN Z*="F+": GOSUB 520: GOTO 3590 
RETURN 
REM 

REM FINISH CENTER SLICE 
S=L(1,2) 

IF U(2,2)OU(2,3) THEN Z%=" Y+": GOSUB 520: GOTO 3630 
FOR W 6 =l TO 4 

IF L(2,3)=L(1,2) AND U(1,2)=U(2,3) 

IF L(2,3)—U(2,3) AND U<1,2)=L(1,2) 

Z*="C+" : GOSUB 520 
NEXT W 6 
Z*="P 6 " 

Z*="P7" 

Z*="C- M 


GOTO 3210 


GOSUB 3090 


GOSUB 3110 


GOSUB 3070 


GOSUB 3090 


GOSUB 3110 


GOTO 3380 


GOTO 3570 
GOTO 3580 


: GOSUB 520 : GOTO 3450 
: GOSUB 520 :GOTO 3450 


GOSUB 520 : GOTO 3540 


THEN 3710 
THEN 3700 


GOTO 3640 


GOSUB 520 
GOSUB 520 
GOSUB 520 
FOR W6=l TO 4 

IF L(2,3)=L(1,2) AND U<1,2)=U<2,3) 

IF L(2,3)=U(2,3) AND U(1,2)=L(1,2) 

Z*="P6" : GOSUB 520 
NEXT W6 

ZS="P7" : GOSUB 520 
Z*="C-" : GOSUB 520 
IF L(2,3)=LC1,2) AND U(1,2)=U(2,3) 

IF L(2,3)=U(2,3) AND U(1,2)=L(1,2) 

STOP 

Z*="P7" : GOSUB 520 
ZS="C2"sGOSUB 520 

IF L<1,2)<>S THEN Z*="B-":GOSUB 520:GOTO 3825 
IF L<l,2)OL<2,2) THEN Z*="Y+":GOSUB 520 :GOTO 3830 
IF L <3,2)< >L C1,2) THEN Z*="F+":GOSUB 520:GOTO 3840 
GOSUB 1040 

PRINT "CUBE FINISHED":PRINT:RETURN 
REM PLACE BACK EDGE CUBIES 


THEN 3780 
THEN 3770 


THEN 3825 
THEN 3820 
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Circle 56 on Reader Service card. 


Listing 1 continued. 



3890 

Q5=0:FOR Q 6 =l TO 4 



3900 

IF B(2,1)—B(2,2) AND U(2,3)=U(2,2) THEN 3960 



3910 

Q5=l 



3920 

IF B<2,1)<>B(2,2) AND U<2,3)<>B(2,2) THEN 3960 



3930 

IF F(2,3)<>B(2,2) AND U(2,1)<>B(2,2) THEN 3950 



3940 

Z*="F+":GOSUB 520:GOTO 3930 



3950 

Z*="U2":GOSUB 520 



3960 

Z$="C+":GOSUB 520 



3970 

NEXT Q 6 



3980 

IF Q5=0 THEN 4160 : REM BACK SIDE DONE 



3990 

GOSUB 1040:PRINT "*" 



4000 

REM MOVE FROM CS TO FRONT 



4010 

FOR Q 6 =l TO 4 



4020 

IF L (2, 3) OB (2, 2) AND U( 1,2) OB (2, 2> THEN 4060 



4030 

IF L (3,2) OB (2, 2) AND F < 1,2) OB <2, 2) THEN 4050 



4040 

Z %= "F+":GOSUB 520: GOTO 4030 



4050 

Z$= M U—F+LH-" : GOSUB 520 



4060 

Z*="Y+":GOSUB 520 : NEXT Q 6 



4070 

GOSUB 1040: PRINT "*" 



4080 

REM 



4090 

FOR Q5=l TO 4 



4100 

FOR Q 6 =l TO 4 



4110 

IF L(3,2)OB(2,2) AND F (1,2) OB (2, 2) THEN 4140 



4120 

IF F(1,2)=U(2,2) THEN Z*="P3":GOSUB 520:GOTO 4150 



4130 

IF L(3,2)=U(2,2) THEN Z %= "P4":GOSUB 520:GOTO 4150 



4140 

Z$="F+":GOSUB 520:NEXT Q 6 



4150 

Z*="C+":G0SUB520:NEXT Q5 



4160 

GOSUB 1040 



4170 

PRINT "BACK FACE EDGE CUBIES IN PLACE":RETURN 



4180 

REM PLACE BACK CORNER CUBIES 



4190 

Q 6=0 



4200 

FOR Q5=l TO 4 



4210 

IF BC3,1)=B<2,2) AND U<3,3)=U(2,3) AND R <1 , 1)=R(1,2) 

THEN 4260 

4215 

FOR Q7=l TO 4 



4220 

IF F(3,l)OB (2, 2) AND R (3,3) OB (2, 2) AND D <3,3) OB (2, 2) 

THEN 

4240 

4230 

Z%= "F+":GOSUB 520:NEXT Q7:G0T0 4275 



4240 

Z*="U+F-U—":GOSUB 520 



4250 

06= 1 



4260 

Z$="B-":GOSUB 520:NEXT Q5 



4270 

IF Q6=0 THEN 4430 



4275 

GOSUB 1040:PRINT"*" 



4280 

REM 



4290 

FOR Q5=l TO 4 



4300 

IF L <3, 1)<>B<2,2) AND D (1,3) OB (2, 2) AND F (1,1) OB (2, 2) 

THEN 

4390 

4310 

FOR Q 6 =l TO 4 



4320 

IF L<3, 1)<>U(2,3) AND F (1, 1)OU(2,3) AND D < 1,3)OU<2, 3) 

THEN 

4370 

4330 

IF L(3, 1)OR(1,2) AND F (1, 1)OR (1,2) AND D (1,3>OR (1,2) 

THEN 

4370 

4340 

IF L ;3,1)=B<2,2) THEN Z*="P0":GOSUB 520:GOTO 4290 



4350 

IF D<1,3)=B<2,2) THEN Z*=”P1":GOSUB 520:GOTO 4290 



4360 

IF F<1,1)=B(2,2) THEN Z*="P2":GOSUB 520:GOTO 4290 



4370 

Z*="B-":GOSUB 520 



4380 

NEXT Q 6 



4390 

Z$="F-«-": GOSUB 520 



4400 

NEXT Q5 



4410 

IF U(2,2)OU<2,3) THEN Z *="B-": GOSUB 520: GOTO 4410 



4420 

GOSUB 1040 



4430 

PRINT "BACK FACE FINISHED":RETURN 



4440 

END 




Listing 2. Program modifications to use the Rubik's cube program on an Apple II 
with Applesoft. The only real changes involve the tab statements (in lines 1690, 
1710, 1 730, 1770, 1 790 and 1810) so that cube representation fits on the Apple's 
40-column display. If you use an 80-column board in your Apple, these changes 
can be ignored. Whether or not you have an 80-column display in your Apple, 
you will want to change line 1930 so that the error-indicating arrow lines up 
properly with an input error. 


1690 

PRINT 

TAB ( 

11 ) 

• •• 1 

3 

"; CHR* (U(1,J)); 

" CHR$ 

(U(2,J));” 

1710 

PRINT 

TAB ( 

4); 

f# 








1730 

PRINT 

TAB ( 

3); 

M | II 

; CHR* <L(1,J));" 

" CHR* (L <2,J)>; 

1770 

PRINT 

TAB ( 

31) 

5 11 • 

"5 CHR* (B<1,Y)); 

“ "; CHR* 

(B<2,Y))j 

1790 

PRINT 

TA ( 

4); 










1810 

PRINT 

TAB ( 

11 ) 

5 

"; CHR* (D (1 , J)); 

" "; CHR* 

(D<2,J)); 

1930 

PRINT 

: PRINT 

TAB ( 

W>;"ERROR":EE = 

1: RETURN 



Best Prices 

Computers 

Micro Decision - 1 Dr. + CPM 

Microsoft BASIC, BaZic, Wordstar, 


Calcstar, Spellstar.$ 949 

Micro Decision - 2 Drives.1199 

Decision-1 Z 80 + 10+ 65K.1915 

Decision-1 65K + 2-8” Drives.3403 

Decision-1 65K + 2-5%” Drives.2795 

Decision-1 65K + 5%” Drive 

+ 5 Mb Hard Disk.4235 

Decision-1 4-User: 256 K + 5 'A” + 

5Mb HD + Micronix.5830 

CompuPro Super Sixteen 

8085/8088 128K Static.2873 

Super Brain II.1894 

North Star Advantage.2894 

Horizon 2-64K Quad.2649 

Horizon 1-64K Q-HD 5.3795 

Seattle 16 Bit 8086 64K.2595 

California Computer 2210A.1722 

Tarbell Empire Free Software.3495 

Franklin Ace Color.Call 1595 

Zenith Z-89 48K.2099 

Atari 400.289 

Atari 800.655 

AMD Super-Quad S-100-64K-Z80.777 

Integrand Mainframes from.200 

Terminals 

Televideo 910+.$ 518 

Televideo 925.718 

Televideo 950.899 

Zenith Z-19.638 

8" Floppy Disk Systems S-1 00 

Discus 2D 600K CPM + M BASIC... $ 834 
Discus 2+ 2, 1.2 Mb CPM & 

Microsoft BASIC..1068 

Add Drive 2D.599 

Add Drive 2 + 2.795 

Discus 20 + Add Drive.1384 

Hard Disk Systems S-1 00 

M-26 26 Mega Bytes.$3333 

M-20 20-Mb-8".3333 

M-10 10 Mb 5%” DMA.2235 

M-5 Mb 5%” DMA..1947 

5%" Floppy Drives - Traxx.249 

Printers (letter quality) 

Smith Corona TP-1.$ 665 

NEC 3510.1689 

F-10 by C. Itoh.1399 

Printers (dot matrix) 

Anadex 9501A.$1345 

Epson MX-100.749 

Prism, Color, Centronics, Okidata.Call 

Modems 

DC Hayes, Potomac, Cat 

Novation, Signalman.Call 

Memory 

CompuPro Static.Call Save $ 

Memory Merchant 16K-Static.1359 

Morrow 65-K-Static.445 

Software 

Fast Figure: Best Spread Sheet.$ 99 

Market Time: Investment Timer.69 

High Yield: Portfolio Mgr.69 

Word Star.278 

All Micro Pro Software.Call Save $ 


Call for Latest Price & Availability 

919 889-4577 - 919-883-1105 

American Square Computers 
4167 Kivette Drive 
Jamestown, N. C. 27282 
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A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thomas. Here at last is a clearly written 
book that allows you to use the Unix operating system 
easily, and at a fraction of the time it previously took. If 
you’re using, evaluating or simply curious about this sys¬ 
tem, this is your book. BK1242 $15.99 

WORDSTAR MADE EASY by Walter A. Ettlin. Now Word¬ 
Star is as simple to learn as it is easy to use. This book 
teaches WordStar in 14 easy lessons, saving hours of 
hard work, it comes with a convenient pull-out Command 
Card. BK1239 $11.95 

INTRODUCTION TO WORD PROCESSING by Hal 

Glatzer. This book explains in plain language what a 
word processor can do, how to use one, how it improves 
productivity—especially in businesses that handle lots 
of words—and how to buy one wisely. No technical 
knowledge required, for all first-time users and those 
considering purchasing a word processor BK1238 $12.95 


NEW NEW 





Learn Digital 
Electronics While 
Building Your Own 
Computer! 


KILOBAUD KLASSROOM-by George Young and Peter 
Stark. Learning electronics theory without practice isn’t 
easy And it’s no fun to build an electronics project that 
I you can t use. Kilobaud Klassroom the popular series 
I first published in Kilobaud Microcomputing, combines 
theory with practice. This is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end of the course you'll construct 
your own working microcomputer! 

Authors Young and Stark are experienced teachers, 
and their approach is simple and direct. Whether you're 
learning at home or in the classroom, this book provides 
you with a solid background in electronics—and you’ll 
own a computer that you built yourself! BK7386 $14.95 


o 


TOOLS & TECHNIQUES FOR ELECTRONICS-by A A. 

Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob¬ 
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects, as well as specialized metal¬ 
working tools and the chemical aids which are used in 
repair shops BK7348 $4.95.* 


MICROCOMPUTER DATA COMMUNICATIONS 
SYSTEMS by Frank J. Derfler. This text has a lot of 
good information on message systems and informa¬ 
tion utilities; the fundamentals of data communica¬ 
tions, modems, terminals, and software for specific 
microcomputers. Interesting and informative for the 
beginner, yet a good reference for the experienced 
data communications user. BK1243 $12.95 


Special Interests 


THE CUSTOM TRS-80 AND OTHER MYSTERIES—by 

Dennis Kitsz More than 300 pages of TRS-80customiz- 
ing information. With this book you’ll be able to ex- 

S lore your computer like never before Want to turn an 
track into a mass storage unit? Individual reverse 
characters? Replace the BASIC ROMs 9 Make Music 9 
High speed, reverse video. Level I and Level II? Fix it if 
it breaks down? All this and much, much more Even if 
you have never used a soldering iron or read a circuit 
diagram, this book will teach you how' This is the 
definitive guide to customizing your 80' BK1218 
$29 95 * 


BASIC FASTER AND BETTER AND OTHER MYS¬ 
TERIES- by Lewis Rosenfelder You don't have to 
learn assembly language to make your programs run 
fast With the dozens of programming tricks and 
techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye. write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USR calls BK1221 
$29 95 * 


THE CP/M HANDBOOK (with MP/M)-by RodnayZaks 
A complete guide and reference handbook for CP/M — 
the industry standard in operating systems. Step-by- 
step instruction for everything from turning on the 
system and inserting the diskette to correct user 
discipline and remedial action for problem situations 
This also includes a complete discussion of all ver 
sions of CP/M up to and including 2.2. MP/M and 
CDOS BK1187 $14 95.* 

TRS-80 DISK AND OTHER MYSTERIES—by Harvard C 
Pennington. This is the definitive work on the TRS-80 
disk system. It is full of detailed "How to use," infor¬ 
mation with examples, samples and in-depth explana¬ 
tions suitable for beginners and professionals alike. 
The recovery of one lost file is worth the price alone. 
BK1181 $22.50.* 

MICROSOFT BASIC DECODED AND OTHER MYSTER¬ 
IES—by James Farvour. From the company that 
brought you TRS-80 DISK AND OTHER MYSTERIES 
Contains more than 6500 lines of comments for the dis¬ 
assembled Level II ROMs and six additional chapters 
describing every BASIC subroutine, with assembly lan¬ 
guage routines showing how to use them Flowcharts 
for all major routines give the reader a real in¬ 
sight into how the interpreter works. BK1186 $29.50 * 


Introductory 

UNDERSTANDING AND PROGRAMMING MICRO¬ 
COMPUTERS—A valuable addition to your computing 
library. This two part text includes the best articles that 
have appeared in 73 and Kilobaud Microcomputing 
magazines on the hardware and software aspects of 
microcomputing. Well known authors and well struc¬ 
tured text helps the reader get involved. BK7382 $10.95.* 

SOME OF THE BEST FROM KILOBAUD/MICRO¬ 
COMPUTING—A collection of the best articles that 
have recently appeared in Kilobaud/MICROCOMPUT- 
ING. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 
terminal. Data base management, word processing, 
text editors and file structures are covered too. Pro¬ 
gramming techniques and hardcore hardware con¬ 
struction projects for modems, high speed cassette 
interfaces and TVTs are also included in this large for¬ 
mat, 200 plus page edition. BK7311 $10.95.* 

DON’T (or How to Care for Your Computer)—by Rod- 
nay Zaks. In plain language, with numerous illustra¬ 
tions, this book tells all the do's and don't’s of the care, 
preservation and correct operation of the small com¬ 
puter system. Specific chapters cover each piece of 
hardware and software, as well as safety and security 
precautions and help for problem situations. Have 
your computer work right the first time and keep it 
working. No technical background required. For all 
computer users. BK1237 $11.95. 

YOUR FIRST COMPUTER-by Rodnay Zaks Whether 
you are using a computer, thinking about using one or 
considering purchasing one, this book is indispen 
sable. It explains what a computer system is, what it 
can do. how it works and how to select various compo¬ 
nents and peripheral units. It is written in everyday lan¬ 
guage and contains invaluable information for the nov¬ 
ice and the experienced programmer (The first edition 
of this book was published under the title An In¬ 
troduction to Personal and Business Computing ".) 
BK1191 $8.95* 

MICROPROCESSOR INTERFACING TECHNIQUES— 

by Austin Lesea & Rodnay Zaks—will teach you how to 
interconnect a complete system and interface it to all 
the usual peripherals. It covers hardware and software 
skills and techniques, including the use and des gn of 
model buses such as the IEEE 488 or S-100 BK1037 
$17.95 * 
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AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 

—The Beginner's Book—Written for readers who know 
nothing about computers—for those who have an in¬ 
terest in how to use computers—and for everyone else 
who must live with computers and should know a little 
about them. The first in a series of 4 volumes, this book 
will explain how computers work and what they can do. 
Computers have become an integral part of life and 
society. During any given day you are affected by com¬ 
puters, so start learning more about them with Volume 
0. BK1130 $12.50.* 


AN INTRODUCTION TO MICROCOMPUTERS, VOL. 1 
—2nd Edition completely revised. Dedicated to the 
basic concepts of microcomputers and hardware 
theory. The purpose of Volume 1 is to give you a 
thorough understanding of what microcomputers are. 
From basic concepts (which are covered in detail), 
Volume 1 builds the necessary components of a 
microcomputer system. This book highlights the dif¬ 
ference between minicomputers and microcomputers. 
BK1030 $15.95 

THE NEW HOBBY COMPUTERS-This book takes it 
from where Hobby Computers Are Here! leaves off, with 
chapters on Large-Scale Integration, how to choose a 
microprocessor chip, an introduction to programming, 
low-cost I/O for a computer, computer arithmetic, check¬ 
ing memory boards. . and much, much more! Don’t 
miss this tremendous value! BK7340 Only $4.95.* 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 

—The Beginner’s Book—Written for readers who know 
nothing about computers—for those who have an in¬ 
terest in how to use computers—and for everyone else 
who must live with computers and should know a little 
about them. The first in a series of 4 volumes, this book 
will explain how computers work and what they can do. 
Computers have become an integral part of life and 
society During any given day you are affected by com¬ 
puters, so start learning more about them with Volume 
0 BK1130 $7.95 * 

HOBBY COMPUTERS ARE HERE!—If you want to come 
up to speed on how computers work— hardware and 
software—this is an excellent book. It starts with funda¬ 
mentals and explains the circuits and the basics of pro¬ 
gramming, along with a couple of TVT construction proj¬ 
ects. ASCII, Baudot, etc. This book has the highest rec¬ 
ommendations as a teaching aid BK7322 $4 95.* 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458 Be sure 
to include check or detailed credit card information No COD. orders accepted All orders add $1 50 for first book, $1.00 each additional book, $10.00 per book foreign air¬ 
mail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 

-FOR TOLL FREE ORDERING CALL 1-800-258-5473- 







































Basic & Pascal 


INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING-by Michael P. Zabin- 
ski. Written by an experienced educator, this is the 
book for those beginners who want to learn about com¬ 
puters without havina to become an expert. It has prac¬ 
tical programs, useful line-by-line comments, excel¬ 
lent flowcharts accompanied by line numbers and over 
200 exercises which help the reader assess progress, 
reinforce comprehension, and provide valuable prac¬ 
tical experience. BK1219 $10.95.* 


LEARNING TRS-80 BASIC-by David A. Lien. Dr. Lien, 
who is the author of THE BASIC HANDBOOK and the 
original Radio Shack LEVEL I USER’S MANUAL, has 
compiled a tutorial which includes portions of the 
original USER'S MANUAL, and most of LEARNING 
LEVEL II along with extensive additions. It will com¬ 
pletely cover the TRS-80 Models I, II, III, and 16 (sorry, 
not the color or pocket computers). It is, of course, writ¬ 
ten in the easy learning style which readers of Dr. 
Lien’s books have come to enjoy. BK1175 $19.95. 


THE BASIC HANDBOOK-SECOND EDITION—by 
David Lien. This book is unique. It is a virtual 
ENCYCLOPEDIA of BASIC. While not favoring one 
computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a 
computer does not possess the capabilities of a need¬ 
ed or specified word, there are often ways to ac¬ 
complish the same function by using another word or 
combination of words. That's where the HANDBOOK 
comes in. It helps you get the most from your com¬ 
puter, be it a “bottom-of-the-line” micro or an oversized 
monster. BK1174 $19.95.* 


BASIC BASIC (2ND EDITION)—by James S. Coan. This 
is a textbook which incorporates the learning of com¬ 
puter programming using the BASIC language with the 
teaching of mathematics. Over 100 sample programs 
illustrate the techniques of the BASIC language and 
every section is followed by practical problems. This 
second edition covers character string handling and 
the use of data files. BK1026 $10.50.* 


ADVANCED BASIC—Applications including strings and 
files, coordinate geometry, area, sequences and series, 
simulation and graphing and games. BK1000 $10.75.* 


INTRODUCTION TO PASCAL-by Rodnay Zaks A 
step-by-step introduction for anyone wanting to learn 
the language quickly and completely. Each concept is 
explained simply and in a logical order. All features of 
the language are presented in a clear, easy-to- 
understand format with exercises to test the reader at 
the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL—the most widely used 
dialect for small computers. No computer or program¬ 
ming experience is necessary. BK1189 $14.95.* 

PROGRAMMING IN PASCAL-by Peter Grogono. The 
computer programming language PASCAL was the 
first language to embody in a coherent way the con¬ 
cepts of structured programming, which has been 
defined by Edsger Dijkstra and C.A.R. Hoare. As such, 
it is a landmark in the development of programming 
languages. PASCAL was developed by Niklaus Wirth 
in Zurich; it is derived from the language ALGOL 60 but 
is more powerful and easier to use. PASCAL is now 
widely accepted as a useful language that can be effi¬ 
ciently implemented, and as an excellent teaching 
tool. It does not assume knowledge of any other pro¬ 
gramming language and therefore suitable for an in¬ 
troductory course. BK1140 $12.95.* 



NEW 


NEW 


ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO¬ 
PHYTES.—BASIC programming was supposed to be 
simple—a beginner’s programming language which 
was so near to English that is could be easily 
understood. But, in recent years, BASIC has become 
much more powerful and therefore much more difficult 
to read and understand. BASIC simply isn’t basic 
anymore. 

Annotated BASIC explains the complexities of 
modern BASIC. It includes complete TRS-80* Level II 
BASIC programs that you can use. Each program is an¬ 
notated to explain in step-by-step fashion the workings 
of the program. Programs are flowcharted to assist 
you in following the operational sequence. And—each 
chapter includes a description of the new concepts 
which have been introduced. 

Annotated BASIC deals with the hows and whys of 
TRS-80 BASIC programming. How is a program put 
together? Why is it written that way? By observing the 
programs and following the annotation, you can devel¬ 
op new techniques to use in your own programs—or 
modify commercial programs for your specific use. 
Annotated BASIC Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 $10.95 
Order Both Volumes and Save! BK738402 $18.95 



50 BASIC EXERCISES—by J. P. Lamoitier. This book is 
structured around the idea that the best way to learn a 
language is through actual practice. It contains 50 
completely explained exercises: statement and 
analysis of the problem, flowcharts, programs and ac¬ 
tual runs. Program subjects include mathematics, 
business, games, and operations research, and are 
presented in varying levels of difficulty. This format 
enables anyone to learn BASIC rapidly, checking their 
progress at each step. BK1192 $12.95*. 



Money making 

HOW TO MAKE MONEY WITH COMPUTERS-ln 10 in¬ 
formation-packed chapters, Jerry Felsen describes 
more than 30 computer-related, money-making, high 
profit, low capital investment opportunities. 
BK1003 $15.00.* 

HOW TO SELL ANYTHING TO ANYBODY-According 

to The Guinness Book of World Records, the author, 
Joe Girard, is "the world’s greatest salesman.” This 
book reveals how he made a fortune—and how you 
can, too. BK7306 $2.25.* 

THE INCREDIBLE SECRET MONEY MACHINE—by 

Don Lancaster. A different kind of “cookbook” from 
Don Lancaster. Want to slash taxes? Get free vaca¬ 
tions? Win at investments? Make money from some¬ 
thing that you like to do? You'll find this book essential 
to give you the key insider details of what is really in¬ 
volved in starting up your own money machine. 
BK1178 $5.95.* 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Business 


THEORY Z—How American Business Can Meet the 
Japanese Challenge—by William Ouchi. Why are the 
Japanese catching up and surpassing American in¬ 
dustrial productivity? What allows Japanese in¬ 
dustrialists to offer guaranteed lifetime employment 
to their workforce? This book will help you understand 
the Theory Z managerial philosophy and its implica¬ 
tions for tne American corporate future. Examples are 
given of the American industrial giants already 
operating under Z-style management, and the impact 
of this style on the quality of their executives and 
workers is explored. A must for the alert businessman, 
large or small. BK1226 $12.95* 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER—by Richard G. Canning and Nancy C. 
Leeper. For a well-organized manual on the process of 
selecting the right computer system for your small 
business, this text can’t be excelled. Designed to in¬ 
troduce the novice in data and word processing to the 
real benefits of computerization, the book is filled with 
money- and time-saving tips, photos of equipment, 
lists of suppliers, prices, explanations of computer ter¬ 
minology, and helpful references to additional sources 
of information. Everyone contemplating a first com¬ 
puter installation should have this book. BK1222 
$14.00* 

PAYROLL WITH COST ACCOUNTING-IN BASIC— by 

L. Poole & M. Borchers, includes program listings with 
remarks, descriptions, discussions of the principle 
behind each program, file layouts, and a complete 
user’s manual with step-by-step instructions, flow¬ 
charts, and simple reports and CRT displays. Payroll 
and cost accounting features include separate pay¬ 
rolls for up to 10 companies, time-tested Interac¬ 
tive data entry, easy correction of data entry errors, 
job costing (labor of distribution), check printing 
with full deduction and pay detail, and 16 differ¬ 
ent printed reports, including W-2 and 941 (in CBASIC). 
BK1001 $20.00.* 

SOME COMMON BASIC PROGRAMS— Published by 
Adam Osborne & Associates, Inc. Perfect for non¬ 
technical computerists requiring ready-to-use pro¬ 
grams. Business programs, plus miscellaneous pro¬ 
grams. Invaluable for the user who is not an experi¬ 
enced programmer. All will operate in the stand-alone 
mode. BK1053 $14.99 

PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM—Learn how to unleash the power of a per¬ 
sonal computer for your own benefit in this ready-to- 
use data-base management program. BK1009 $11.95 * 
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GAMES 


40 COMPUTER GAMES FROM KILOBAUD MICROCOM 
PUTING —Forty games in all in nine different categories. 
Games for large and small systems, and even a section 
on calculator games Many versions of BASIC used and 
a wide variety of systems represented A must for the 
serious computer gamesman. BK7381 $7.95.* 

BASIC COMPUTER GAMES—Okay, so once you get 
your computer and are running in BASIC, then what? 
Then you need some programs in BASIC, that’s what. 
This book has 101 games for you from very simple to 
real buggers. You get the games, a description of the 
games, the listing to put in your computer and a sam¬ 
ple run to show you how they work. Fun. Any one game 
will be worth more than the price of the book for the fun 
you and your family will have with it. BK1074 $7.50.’ 

MORE BASIC COMPUTER GAMES—Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo¬ 
ple who brought you BASIC Computer Games. In¬ 
cludes such favorites as Minotaur (battle the mythical 
beast) and Eliza (unload your troubles on the doctor at 
bargain rates). Complete with game description, list¬ 
ing and sample run. BK1182 $7.50.* 

WHAT TO DO AFTER YOU HIT RETURN-PCC’s first 
book of computer games...48 different computer 
games you can play in BASIC. . .programs, descrip¬ 
tions and many illustrations. Lunar Landing, Ham¬ 
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. BK1071 $16.50.* 
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TRS-80 ASSEMBLY LANGUAGE-by Hubert S. Howe, 
Jr. This book incorporates into a single volume all the 
pertinent facts and information you need to know to 
program and enjoy the TRS-80. Included are clear 
presentations of all introductory concepts, completely 
tested practical programs and subroutines, details of 
ROM and RAM and disk operating systems, plus com¬ 
prehensive tables, charts and appendices. Suitable for 
the first time user or more experienced users. BK1217 
$9.95.* 

INSIDE LEVEL II—For machine language program¬ 
mers. This is a comprehensive reference guide to the 
Level II ROMs, allowing easy utilization of the 
sophisticated routines they contain. It concisely ex¬ 
plains set-ups, calling sequences, variable passage 
and I/O routines. Part II presents an entirely new com¬ 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com¬ 
piler. Special consideration is given to disk systems. 
BK1183 $15.95.* 

PROGRAMMING THE Z-80—by Rodnay Zaks. Here is 
assembly language programming for the Z-80 present¬ 
ed as a progressive, step-by-step course. This book is 
both an educational text and a self-contained 
reference book, useful to both the beginning and the 
experienced programmer who wish to learn about the 
Z-80. Exercises to test the reader are included. BK1122 
$15.95.* 

Z-80 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book thoroughly covers the 
Z-80 instruction set, abounding in simple programming 
examples illustrating software development concepts 
and actual assembly language usage. Features in¬ 
clude Z-80 I/O devices and interfacing methods, as¬ 
sembler conventions, and comparisons with 8080A/ 
8085 instruction sets and interrupt structure. 
BK1177 $16.99.* 

PROGRAMMING THE 6502 (Third Edltion)-Rodnay 

Zaks has designed a self-contained text to learn pro¬ 
gramming, using the 6502. It can be used by a person 
who has never programmed before, and should be of 
value to anyone using the 6502. The many exercises 
will allow you to test yourself and practice the con¬ 
cepts presented $13.95.* BK1005 

6502 APPLICATIONS BOOK—Rodnay Zaks presents 
practical-application techniques for the 6502 micropro¬ 
cessor, assuming an elementary knowledge of micropro¬ 
cessor programming. You will build and design your own 
domestic-use systems and peripherals. Self-test exer¬ 
cises included. BK1006 $12.95.* 
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NANOS SYSTEM ‘ 
REFERENCE CARDS 
FOR APPLE II, APPLE II PLUS, 
MODELS I, II, III AND 
COLOR COMPUTER 

At last! No more flipping through the pages of the 
Basic manual! No more working through the maze 
of machine language instructions! These cards 
completely summarize the Basic and Assembler 


manuals! FEATURES INCLUDE: 
memory map, eyeball graphics, math instructions, 
basic commands, store instructions, basic func¬ 
tions, load instructions, basic statements, move in¬ 
structions, special keys, exchange instructions, 
print using examples, shift instructions, basic 
special characters, compare instructions, basic and 
assembler messages and codes, branch instruc¬ 
tions, basic facts, data alteration instructions, re¬ 
served words, I/O instructions, ROM routines, com¬ 
plete character chart with graphics and space-com¬ 
pression codes, hex-dec chart, control code cross- 
reference, assembler instructions commands and 
operators, screen line layout, editor commands & 
subcommands, condition code easy access. 
Designed as a fold-up, accordion-style card, fits in 
your pocket. Panels organized for optimum speed 
for reference. 

Model I: Basic only FC1001 $2.95 

Model I: BASIC and Assembler FC1002 $4.95 

Model II: BASIC and Assembler FC1005 $5.95 

Model III: BASIC only FC1004 $3.95 

Model III: BASIC and Assembler FC1003 $5.95 

Color: BASIC and Extended FC1006 $4.95 

Apple II: BASIC only FC1007 $3.95 

Apple II: BASIC & 6502 FC1008 $4.95 


6502 


PET/CBM PERSONAL COMPUTER GUIDE—by Adam 
Osborne and Caroll Donahue REVISED SECOND EDI¬ 
TION This is the book that will show you what the Com¬ 
modore PET or CBM can do and how to get your s up 
and running. Designed as a self-teaching BASIC 
tutorial, the book will teach you both BASIC and CBM 
BASIC, yet it assumes no knowledge of computers or 
programming. Included are: complete operating in¬ 
structions, Description of all PET/CBM BASIC state¬ 
ments, optimal programming techniques and solutions 
to many programming problems. BK1231 $15.00 

SOME COMMON BASIC PROGRAMS, APPLE II EDI¬ 
TION—by Lon Poole et al. A powerful collection of fi¬ 
nancial, statistical, home management and mathemat¬ 
ics programs—76 in all —Each program is presented 
with BASIC source code, operating instructions and 
descriptions. If you’re a beginning programmer you 
can learn from this book what well designed and 
documented programs look like. BK1232 $14.95 


UNDERSTANDING YOUR VIC VOL. 1:BASIC PROGRAM¬ 
MING—by David Schultz. For the beginning VIC pro¬ 
grammer—this book is full of examples and exercises 
(with expected results included as immediate feedback) 
that will help you to quickly and easily learn about the 
VIC. Included are chapters on program design with the 
use of pseudo code and data dictionaries to refine pro¬ 
gramming problems, and on VIC color and sound fea¬ 
tures. A fine learn-by-doing programming guide. 
BK1234 $11.95. 

6502 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book provides comprehen¬ 
sive coverage of the 6502 microprocessor assembly 
language. Leventhal covers over 80 programming ex¬ 
amples from simple memory load loops to complete 
design projects. Features include 6502 assembler con¬ 
ventions, input/output devices and interfacing 
methods and programming the 6502 interrupt system. 
BK1176 $16.99 * 


THE APPLE II USER’S GUIDE—By Lon Poole, Martin 
McNjff, and Steven Cook This guide is the key to 
unlocking the full power of your Apple II or Apple II 
Plus. Topics include: “Applesoft and Integer BASIC 
Programming”—especially how to make the best use 
of Apple’s sound, color and graphics capabilities. 
“Machine Level Programming,” “Hardware Features" 
—which covers the disk drive and printer, and “Ad¬ 
vanced Programming”—describing high resolution 
graphics techniques and other advanced applications. 
Well organized and easy to use. BK1220 $16.95 


Cook Books 



CMOS COOKBOOK—by Don Lancaster. Details the 
application of CMOS, the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex¬ 
perimenter! BK1011 $10.50.* 

TTL COOKBOOK—by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses 
practical applications, such as a digital counter 
and display system, events counter, electronic stop¬ 
watch, digital voltmeter and a digital tachometer. 
BK1063 $9.50.* 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro¬ 
cessor CRT terminal. Explains and describes charac¬ 
ter generation, cursor control and interface informa¬ 
tion in typical, easy-to-understand Lancaster style. 
BK1064 $9.95.* 


68000/6809 


6809 MICROCOMPUTER PROGRAMMING AND IN¬ 
TERFACING—by Andrew C. Staugaard, Jr. Getting in¬ 
volved with Tandy’s new Color Computer? If so, this 
new book from the Blacksburg Group will allow you to 
exploit the awesome power of the machine’s 6809 mi¬ 
croprocessor. Detailed information on processor ar¬ 
chitecture, addressing modes, register operation, data 
movement, arithmetic logic operations, I/O and inter¬ 
facing is provided, as well as a review section at the 
end of each chapter. Four appendices are included 
covering the 6809 instruction set, specification sheets 
of the 6809 family of processors, other 6800 series 
equipment and the 6809/6821 Peripheral Interface 
Adapter. This book is a must for the serious Color Com¬ 
puter owner. BK1215 $13.95.* 

68000 MICROPROCESSOR HANDBOOK-By Gerry 
Kane. Whether you’re currently using the 68000, plan¬ 
ning to use it, or simply curious about one of the 
newest and most powerful microprocessors, this 
handbook has all the answers. A clear presentation of 
signal conversions, timing diagram conventions, func¬ 
tional logic, three different instruction set tables, ex¬ 
ception processing, and family support devices pro¬ 
vides more information about the 68000 than the manu¬ 
facturer’s data sheets. A stand alone reference book 
which can also be used as a supplement to An Intro¬ 
duction to Microcomputers: Vol. 2—Some Real Micro¬ 
processors. BK1216$9.95 

68000 ASSEMBLY LANGUAGE PROGRAMMING-by 

Gerry Kane, et al. A straightforward self teaching text 
book on assembly language programming for the 68000 
microprocessor. This book contains the entire instruc¬ 
tion set, describes the function of assemblers and 
assembly instructions and discusses basic software 
development concepts. A large number of practical pro¬ 
gramming examples are included. BK1233 $16.99 


MICROCOMPUTING CODING SHEETS Microcomput¬ 
ing's dozen or so programmers wouldn’t try to work 
without these handy scratch pads, which help prevent 
the little errors that can cost hours and hours of pro¬ 
gramming time. Available for programming is Assem¬ 
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label, 
op code, operand) and comments: and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad. 
$2.39.* 



PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure 
to include check or detailed credit card information. No COD. orders accepted. All orders add $1.50 for first book. $1.00 each additional book, $10.00 per book foreign air¬ 
mail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 

-FOR TOLL FREE ORDERING CALL 1-800-258-5473- 






























































































































































Disk Drive for Apple $ 319. 95 


Circle 48 on Reader Service card. 


Diskettes 


Single User System I Single Board Computer 


PREMIUM DISKETTES - Jade 

We proudly put our name on these high quality diskettes - 

5%" Diskettes, Box of Ten 

MMD-5110103 SS.SD.01S . $29.00 

MMD-5111003 SS. SD, 10S . $29.00 

MMD-5111603 SS, SD. 16S .$29.00 

MMD-5120103 SS, DD, 01S ... $31.00 

MMD-5121003 SS, DD. 010 .. $31.00 

MMD-5121603 SS, DD. 16S . $31.00 

8" Diskettes, Box of Ten 

MMD-8110103 SS.SD.01S . . .. $31.00 

MMD-8120103 SS.DD.01S . $39.00 

MMD-8220103 DS. DD. 01S . $48.00 

BARGAIN DISKETTES 

MMD-5110105 5V 4 " SS. DD, 01S . $19.95 

MMD-5220105 5V 4 " DS. DD. 01S . $32.95 

MMD-8110105 8" SS, SD. 01S . $24.95 

MMD-8120105 8" SS. DD. 01S . $32.95 

MMP-8220105 8" SS, DD. 01S . $35.95 


Video Monitors 


HI-RES 12” GREEN - Zenith 

15 MHz bandwith 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189.95 . $129.95 


12” GREEN SCREEN - NEC 

20 MHz bandwidth. P31 phosphor ultra-high resolution 
video monitor with audio. 

VDM-561200 List price $289.95 .$199.95 

| 12” COLOR MONITOR - NEC 

High resolution color monitor with audio. 

VDC-651212 Color monitor .$389.95 

NEC-1202D RGB color monitor . $999.95 

13” COLOR MONITORS - BMC 

18 MHz RGB & composite video color monitors. 

VDC-421320 13" RGB Color .. $329.95 

VDC-421310 13" Composite video . $299.95 

VDX-420090 RGB card for Apple .$149.95 

I COLOR MONITORS - Amdek 

Reasonably priced color video monitors. 

VDC-80130 13" Color I .$379.95 

VDC-801320 13" Color II . $894.95 

IOV-2300A DVM board for Apple . $199.95 

AMBER or GREEN MONITORS - Jade 

High resolution 18 MHz compact video monitors. 

VDM-751210 12" Amber phosphor . $149.95 

VDM-751220 12" Green phosphor . $139.95 

VDM-750910 9" Amber phosphor . $149.95 

VDM-750920 9" Green phosphor . $139.95 


Modems 


SIGNALMAN - Anchor 

Direct-connect automatic answer/originate selection, 300 
Baud full duplex, Bell 103, includes RS-232 cable 
IOM-5600A Signalman . $98.50 

SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 
programmable 

| IOM-5400A Smartmodem .$224.95 

IOK-1500A Hayes Chronograph . $218.95 

IOM-2010A Micromodem II .$328.95 

IOM-1100A Micromodem 100 . $368.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 

XME-3100A Spectronics w/o timer . $69.50 

XME-3101A Spectronics with timer . $94.50 

XME-3200A Economy model . $39.95 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU, 64K RAM (optional 256K). serial I/O port. 
parallel I/O port, double density disk controller, CP/M 2.2 & 
manual set. system monitor, control & diagnostic software. 
Includes SBC-200. 64K ExpandoRAM II, Versafloppy II. & 
CP/M 2.2 - all boards are assembled & tested. 

Board set with 64K of RAM . $1095.00 

Board set with 256K of RAM .$1295.00' 


Apple II Accessories 


APPLE DISK DRIVE - Fourth Dimension 

Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, half-track capability - reads all Apple software, plugs 
right in to Apple controller as second drive, DOS 3.3, 3.2.1, 
Pascal, & CP/M compatible. 

MSM-123200 Add-on Apple Drive .$319.95 

MSM-123100 Controller for above . $89.95 


16K RAM CARD - for Apple II 

Expand your Apple II to 64K, use as language card, full 1 year 
warranty. Why spend $175.00 ? 

MEX-16700A Save over $700.00 . $69.95 

Z-80 CPU CARD - for Apple II 

Two computers in one, Z-80 & 6502. more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/M and complete manual set. 

CPX-62800A A & T with software . $249.95 

APPLE-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto- 
answer/auto-dial, auxiliary 3-wire RS232C serial port for 
printer. 

IOM-5232A Save $50.00!!! . $325.95 


8” DISK CONTROLLER - Vista 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal, & 
CP/M 2.2, Shugart & Qume compatible 

IOD-2700A A & T . $499.95 


2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 
drives. Vista double-density 8" disk controller, cabinet, 
power supply. & cables, DOS 3.213.3, CP/M 2.2, & Pascal 
compatible. 

1 MegaByte Package Kit .$1495.00 

1 MegaByte Package A & T .$1695.00 

2 MegaByte Package Kit .$1795.00 

2 MegaByte Package A & T .$1995.95 


VISION 80 - Vista Computer 

80 column x 24 line video card for Apple II, 128 ASCII 
characters, upper and lower case, 9x 10 dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible. 50/60 Hz 
IOV-2400A Vista Vision 80 . $299.95 


CPS MULTICARD - Mtn. Computer 

Three cards in one! Real time clock/calendar, serial 
interface, & parallel interface - all on one card. 

IOX-2300A A & T . $179.95 

HI-RES GRAPHICS CARD - Genie 

Intelligent printer interface and control card allows full high 
resolution graphics and screen dumps. 

IOP-2405A Genie for Epson .$119.95 

IOP-2410A Genie for Okidata .$119.95 

IOP-2415A Genie for NEC/C. Itoh .$119.95 


Power Strips 


ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductive isolated ground, 15 
amp circuit breaker, U.L. listed 

EME-115103 3 socket . $39.50 

EME-115105 4 socket . $49.50 

EME-115100 8 socket . $54.50 

EME-115110 9 socket rackmount . $74.50 


SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 MHz I 
Z-80A. single or double density disk controller for 5%" or 8" 
drives. 64K RAM. extended addressing, up to 4K of EPROM, 

2 serial & 2 parallel HO ports, real time interrupt clock, CP/M | 
compatible. 

CPC-30800A A & T .$724.95 I 

IOX-4232A Serial I/O adapter . $29.95 


Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM, ROM, I/O, 
keyboard, display, kludge area, manual, & workbook. 

CPS-30100K Kit with workbook . $299.95 I 

CPS-30100A A & T with workbook . $469.95 


AIM-65 - Rockwell International 

Complete 6502 microcomputer with alphanumeric display, 
printer, keyboard, & instruction manual. 

CPK-50165A IK AIM-65 . $424.95 I 

CPK-50465A 4K AIM-65 . $474.95 

SFK-74600008E 8K Basic ROM . $64.95 

SFK-64600004E 4K assembler ROM . $43.95 

SFK-74600020E PL/65 ROM . $84.95 

SFK-74600010E Forth ROM . $64.95 

SFK-74600030E Instant Pascal . $99.95 

PSX-030A Power supply . $64.95 

ENX-000002 Enclosure . S54.95 | 

SPECIAL PACKAGE 

4K AIM-65. 8K Basic, power supply, & enclosure 

Special Package Price. $649.95 I 


S-100 EPROM Boards 


PROM-100 - SD Systems 

2708, 2716, 2732 EPROM programmer with software. 

MEM-99520K Kit with software . $189.95 I 

MEM-99520A A & T with software . $249.95 | 

PB-1 - SSM Microcomputer 

2708. 2716 EPROM board with on-board programmer. 

MEM-99510K Kit with manual .$154.95 I 

MEM-99510A A & T with manual . $219.95 | 

EPROM BOARD - Jade 

16K or 32K uses 2708 or 2716 EPROMs. IK boundary. 

MEM-16230K Kit w/o EPROMs . $79.95 

MEM-16230A A & T w/o EPROMs . $119.95 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 

Full-function color graphics board, up to 8 colors. 256 x 192 
graphics, parallel I/O port. 8K RAM. 

IOV-1870A A & T . $348.95 

IOV-1870C CSC .$398.95 

MICROANGELO - Scion 

Ultra-high-resolution 512 x 480, 256 color or black & white S- 
100 video board 

IOV-1500A A & T .. $999.95 


S-100 MotherBoards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 

6 Slot (5'/ A " x 8%') 

MBS-061B Bare board . $19.95 I 

MBS-061K Kit . $39.95 

MBS-061 A A & T . $59.95 | 

12 Slot W A " x 8%") 

MBS-121B Bare board . $29.95 I 

MBS-121K Kit . $69.95 

MBS-121 A A & T . $99.95 | 

18 Slot (14'/ 2 " x 

MBS-181B Bare board . $49.95 I 

MBS-181K Kit . $99.95 

MBS-181 A A & T . $139.95 | 

ACTIVE TERMINATOR - CompuPro 

A true mother's helper. 

TSX-100A A & T . $59.45 


Prices may he slightly higher at our retail locations. Please call the store nearest you for local price and availability. 








































































































CompuPro Boards on Sale 

_ _ Circle 48 on Reader Service card - _ 


8086/8087 - CompuPro 

16 bit. 8 or 10 MHz 8086 CPU with provisions for 8087 & 


80130. 

CPU-70520A 8 MHz 8086 A & T . $624.95 

CPU-70520C 8 MHz 8086 CSC . $764.95 

CPU-70530A with 8087 A & T . $1224.95 

CPU-70530C with 8087 CSC . $1455.95 


8085/8086 - CompuPro 

Both 8 & 16 bit CPUs, standard 8 bit S-100 bus. up to 8 MHz. 


accesses 16 Megabytes of memory. 

CPU-20510A 6 MHz A & T . $398.95 

CPU-20510C 6/8 MHz CSC . $497.95 

CPU-Z - CompuPro 

2/4 MHz Z80A CPU. 24 bit addressing. 

CPU-30500A 2/4 MHz A & T . $279.95 

CPU-30500C 3/6 MHz CSC . $374.95 


SBC-200 - SD Systems 

4 MHz Z-80A CPU with serial & parallel I/O. IK RAM. 8K 
ROM space, monitor PROM included. 

CPC-30200A A & T . $399.95 

THE BIG Z - Jade 

2 or 4 MHz switchable Z-80 CPU board with serial I/O. 
accomodates 2708. 2716. or 2732 EPROM, baud rates from 


75 to 9600. 

CPU-30201 B Bare board w!manual . $35.00 

CPU-30201 K Kit with manual . $149.95 

CPU-30210A A & T with manual . $199.95 


CB-2 - SSM Microcomputer 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 


100. front panel compatible. 

CPU-30300K Kit with manual . $229.95 

CPU-30300A A & T with manual . $274.95 


2810 Z-80 CPU - C.C.S. 

2 or 4 MHZ Z-80 CPU with serial I/O port & on-board monitor 
PROM, front panel compatible. 

CPU-30400A A & T with PROM . $289.95 

2820 Z-80 DMA CPU - C.C.S. 

4 MHz Z-80 CPU board with 2 serial I/O ports & Centronics 
parallel I/O port, separate data & status ports. DMA daisy 
chain compatible. 

CPU-30420A A & T with manual . $569.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 

8" or 5%" DMA disk controller, single or double density, 


single or double sided, 10 MHz. 

IOD-1810A A & T . $449.95 

IOD-1810C CSC. $554.95 

SFC-52506580F 8" CP/M 2.2 for Z-80 . $174.95 

SFC-52506586F 8" CP/M 2.2 for 8086 . $299.95 

SFO-54158000F Oasis single user . $499.95 

SFO-54158002F Oasis multi-user . $849.95 


VERSAFLOPPY II - SD Systems 

Double density disk controller for any combination of 5'/ A " 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included 


IOD-1160A A & T with PROM . $359.95 

SFC-55009047F CP/M 2.2 with VF II . $99.95 


2242 DISK CONTROLLER - C.C.S. 

5%" or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 

IOD-1300A A & T with CP/M 2.2 . $399.95 

DOUBLE D - Jade 

High reliablity double density disk controller with on-board 
Z-80 A, auxiliary printer port, IEEE S-100, can function in 


multi-user interrupt driven bus. 

IOD-1200B Bare board & hdwr man . $59.95 

IOD-1200K Kit w/hdwr & sftwr man . $299.95 

IOD-1200A A & T w/hdwr & sftwr man . $325.95 

SFC-59002001F CP/M 2.2 with Double D . $99.95 


256K RAMDISK - SD Systems 

ExpandoRAM III expandable from 64K to 256K using 64K x 1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco, & most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 


RAMDISK software. 

MEM-65064A 64K A & T . $474.95 

MEM-65128A 128K A & T . $574.95 

MEM-65192A 192K A & T . $674.95 

MEM-65256A 256K A & T . $774.95 

SFC-55009000F RAMDISK sftwr CP/M 2.2 . $44.95 

SFC-55009000F RAMDISK with EXRAM III . $24.95 


128K RAM 21 - CompuPro 

128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit 


addressing. 

MEM-12810A A & T . $1609.95 

MEM-12810C CSC .$1794.95 


64K RAM 17 - CompuPro 

64K CMOS static RAM board, 10 MHz, low power less than 4 


watts. DMA compatible. 24 bit addressing. 

MEM-64180A 64K A & T . $549.95 

MEM-64180C 64K CSC . $698.95 

64K RAM 16 - CompuPro 

32K x 16 bit or 64K x 8 bit low power static RAM board, 10 
MHz, 24 bit addressing. 

MEM-32180A RAM 16 A & T . $598.95 

MEM-32180C RAM 16 CSC . $698.95 


64K STATIC RAM - SSM 

IEEE 696/S-100 standard, up to6MHz/8Bit, 12MHz/16Bit, 24 
Bit extended addressing, disable-able in 2K increments 

MEM-64300A A & T . $499.95 


64K STATIC RAM - Mem Merchant 

64K static S-100 RAM card, 4 to 16K banks up to 8 MHz. 

MEM-64400A 64K A & T . $499.95 

2065 64K RAM - C.C.S. 

4 MHz bank port/bank byte selectable, extended addressing, 
16K bank selectable, front panel compatible. 

MEM-64565A 64K A & T . $349.95 


2066 64K RAM - C.C.S. 

64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 

MEM-64566A 64K A & T . $424.95 

64K EXPANDORAM II - SD Systems 

Expandable RAM board from 16K to 64K using 4116 RAM 


chips. 

MEM-16630A 16K A & T . $344.95 

MEM-32631A 32K A & T . $364.95 

MEM-48632A 48K A & T . $384.95 

MEM-64633A 64K A & T . $399.95 

MEMORY BANK - Jade 

4 MHz S-100 bank selectable expandable to 64K. 

MEM-99730B Bare board w/manual . $49.95 

MEM-99730K Kit with no RAM . $179.95 

MEM-32731 K 32K kit . $199.95 

MEM-64733K 64K kit . $249.95 

Assembled & Tested .add $50.00 


32K RAM 20 - CompuPro 

32K static RAM, up to 10 MHz, disable-able in 4K banks, bank 
select or 24 bit addressing. 


MEM-16180A 16K A & T . $259.95 

MEM-16180C 16K CSC . $324.95 

MEM-24180A 24K A & T . $324.95 

MEM-24180C 24K CSC . $384.95 

MEM-32185A 32K A & T . $384.95 

MEM-32185C 32K CSC . $449.95 


16K STATIC RAM - Mem Merchant 

4MHz lo-power static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in IK 


SYSTEM SUPPORT 1 - CompuPro 

Real time clock, three 16 bit interval timers, dual interrupt 
controllers(15 levels), up to 4K EPROM/RAM, RS-232C 
serial channel, provision for 9511 A/9512 math chip. 


IOX-1850A SSI A & T . $359.95 

IOX-1850C SSI CSC . $459.95 

IOX-1855A with 9511 A & T . $554.95 

IOX-1855C with 9511 CSC . $654.95 

IOX-1860A with 9512 A & T . $554.95 

IOX-1860C with 9512 CSC . $654.95 

INTERFACER 1 - CompuPro 

2 serial I/O ports 50-19.2K baud. 

IOI-1810A A & T . $218.95 

IOI-1810C CSC . $288.95 

INTERFACER 2 - CompuPro 

3 parallel, 1 serial, & interrupt timer. 

IOI-1820A A & T . $218.95 

IOI-1820C CSC .$288.95 


INTERFACER 3 - CompuPro 

5 or 8 channel serial I/O board for interrupt driven multi-user 


systems up to 250K baud. 

IOI-1835A 5 port A & T . $558.95 

IOI-1835C 5 port CSC . $628.95 

IOI-1838A 8 port A & T . $628.95 

IOI-1838C 8 port CSC . $749.95 

INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

IOI-1840A A & T . $314.95 

IOI-1840C CSC . $414.95 


MPX - CompuPro 

Multi-user I/O multiplexer & interrupt controller with on¬ 
board 8085A-2 CPU & 4K or 16K of RAM. 


101-1875A 4K MPX A & T . $444.95 

IOI-1875C 4K MPX CSC . $534.95 

101-1880A 16K MPX A & T . $584.95 

IOI-1880C 16K MPX CSC . $674.95 


1/0-8 - SSM Microcomputer 

Eight software programmable serial I/O ports. 110 -19.2K 


Baud, ideal for multi-user systems 

IOI-1018A A & T . $469.95 

1/0-5 - SSM Microcomputer 

Two serial & 3 parallel I/O ports, 110-19.2K Baud 

IOI-1015A A & T . $289.95 


MPC-4 - SD Systems 

Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channels, add to SD Board set for 
powerful multi-user system 

101-1504A A & T w/software . $495.00 


1/0-4 - SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports. 


IOI-1010B Bare board w/manual . $35.00 

101-101 OK Kit with manual . $179.95 

101-1010A A & T with manual . $249.95 


2830 6 PORT SERIAL - C.C.S. 

Six asynchronous RS-232C serial I/O ports with 
programmable baud rates. 

101-1040A A & T with manual .$529.95 


2710 4 PORT SERIAL - C.C.S. 

Four RS-232C serial I/O ports with full handshaking 

101-1060A A & T with manual .$319.95 

2719 2 SER & 2 PAR - C.C.S. 

Two RS-232C serial I/O ports plus two 8 bit parallel I/O ports. 
101-1080A A & T with manual .$349.95 


segments extended addressing. 

MEM-16171A 16K A & T . $149.95 


Prices may be slightly higher at our retail locations . Please call the store nearest you for local price and availability . 




































































































Printer & Disk Drive Sale 


Circle 48 on Reader Service card. 


Printers on Sale 


5y 4 " Disk Drives 


Hard Disk Drives 

NEW EPSONS with GRAFTRAX-plus 

Tandon TM100-1 single-sided double-density 48 TPI 

12 MEGABYTE SUB-SYSTEM - DayStar 


MX-80 with GRAFTRAX-plus 80/132 column, 80 CPS, 
adjustable pin feed, parallel interface. 

PRM-28080 MX-80 w/GRAFTRAX-plus . $449.95 

MX-80FT with GRAFTRAX-plus same as MX-80 with 
friction feed and pin feed. 

PRM-28082 MX-80FT w/GRAFTRAX-plus .$539.95 

MX-100 with GRAFTRAX-plus 132/232 column, 
correspondence quality, up to 15" paper, friction feed & 
adjustable pin feed, 18 x 18 dot matrix, 80 CPS. 
PRM-28100 MX-100 w/GRAFTRAX-plus . $729.95 

PRA-27084 Serial interface . $54.95 

PRA-27088 Serial intf 4 2K buffer . $99.95 

PRA-27081 Apple card . $39.95 

PRA-27082 Apple cable . $19.95 

PRA-27086 IEEE 488 card . $59.95 

PRA-27087 TRS-80 cable . $24.95 

PRA-27097 GRAFTRAX-plus 80 . $59.95 

PRA-27197 GRAFTRAX-plus 100 . $64.95 

PRA-27090 MX-80, FT print head . $44.95 

PRA-27190 MX-100 print head . $49.95 

PRA-27083 MX-80 ribbon cart . $13.95 

PRA-27101 MX-100 ribbon only . $9.95 


BETTER THAN EPSON ! - Okidata 

Microline 82A 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100 % duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
Interlaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRM-43082 Friction & pin feed . $479.95 

Mlcrollno 83A 132/232 column, 120 CPS, forms up to 15" 
wide, removable tractor, plus all the features of the 82A. 
PRM-43083 with FREE tractor . $699.95 

Microline 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features of the 83A. 

PRM-43084 Centronics parallel .$1099.95 

PRM-43085 Serial with 2K buffer .$1149.95 

PRA-27081 Apple card . $39.95 

PRA-27082 Apple cable . $19.95 

PRA-27087 TRS-80 cable . $24.95 

PRA-43081 2K hi speed serial card . $99.95 

PRA-43082 Hi-res graphics ROMs 82A . $49.95 

PRA-43083 Hi-graphics ROMs 83A . $49.95 

PRA-43088 Tractor option for 82A . $49.95 

PRA-43080 Extra ribbons pkg. of 2 . $9.95 

8023 DOT MATRIX - NEC 

100 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 

NEC-8023A 8023 parallel . $499.95 

NEC-8023-01 8023 ribbon . $11.95 

TP-1 LETTER QUALITY - SCM 

12 CPS daisy wheel printer from Smith Corona. 

PRD-45101 Centronics parallel .$648.95 

PRD-45102 RS-232C serial .$648.95 

LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel . $899.95 

PRD-11002 RS-232C serial model . $969.95 

PRA-11000 Tractor Option . $169.95 

STARWRITER F-10 - C. Itoh 

New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheats and ribbons, both parallel and 
serial interfaces included. 

PRD-22010 Starwriter F-10 .$1495.95 

PRINTER PALS - F.M.J. Inc. 

Desk top printer stand and continuous form paper holder. 
PRA-99080 for MX-80, MX-80FT, Oki 82A, NEC .. $29.95 

PRA-99100 for MX-100, Oki 83A & 84 . $34.95 

PRA-99700 for letter quality printers . $49.95 


MSM-551001 . $219.95 ea 2 for $199.95 ea 

Shugart SA400L single-sided double-density 40 track 

MSM-104000 . $234.95 ea 2 for $224.95 ea 

Shugart SA455 half-size double-sided 48 TPI 
MSM-104550 . $349.95 ea 2 for $329.95 ea 

Shugart SA465 half-size doule-sided 96 TPI 
MSM-104650 . $399.95 ea 2 for $379.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 

MSM-551002 . $294.95 ea 2 for $269.95 ea 

Shugart SA450 double-sided double-density 35 track 

MSM-104500 . $349.95 ea 2 for $329.95 ea 

Tandon TM100-3 single-sided double-density 96 TPI 

MSM-551003 . $294.95 ea 2 for $269.95 ea 

Tandon TM100-4 double-sided double-density 96 TPI 
MSM-551004 . $394.95 ea 2 for $374.95 ea 

MPI B-51 single-sided double-density 40 track 

MSM-155100 . $234.95 ea 2 for $224.95 ea 

MPi B-52 double-sided double-density 40 track 
MSM-155200 . $344.95 ea 2 for $334.95 ea 

MPI B-91 single-sided double-density T7 track 
MSM-155300 . $369.95 ea 2 for $359.95 ea 

MPI B-92 double-sided double-density 77 track 

MSM-155400 . $469.95 ea 2 for $459.95 ea 

5V 4 " Cabinets with Power Supply 

END-000216 Single cab w/power supply . $69.95 

END-000226 Dual cab w/power supply . $94.95 


8" Disk Drives 


Shugart SA810 half-size single-sided double-density 

MSF-108100 . $424.95 ea 2 for $394.95 ea 

Shugart SA860 half-size double-sided double-density 

MSF-108600 . $574.95 ea 2 for $549.95 ea 

Shugart SA801R single-sided double-density 

MSF-10801R . $394 95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 

MSF-10851R . $554.95 ea 2 for $529.95 ea 

Tandon TM848-1 single-sided double-den thin-line 

MSF-558481 . $379.95 ea 2 for $369.95 ea 

Tandon TM848-2 double-sided double-den thin-line 

MSF-558482 . $494.95 ea 2 for $484.95 ea 

Qume DT-8 double-sided double-density 

MSF-750080 . $524.95 ea 2 for $498.95 ea 

Mitsubishi M2894-63 double-sided double-density 

MSF-289463 . $494.95 ea 2 for $474.95 ea 

Siemens FDD 100-8 single-sided double-density 

MSF-201120 . $384.95 ea 2 for $349.95 ea 


Dual Disk Sub-Systems 


Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 

END-000420 Bare cabinet . $59.95 

END-000421 Cabinet kit . $225.00 

END-000431 A & T . $359.95 

8" Sub-Systems - Single Sided, Double Density 

END-000423 Kit w/2 FD100-8DS . $975.00 

END-000424 A & T w/2 FD100-8DS . $1175.00 

END-000433 Kit w/2 SA-801 Rs . $999.95 

END-000434 A & T W/2 SA-801 RS .$1195.00 

8" Sub-Systems - Double Sided, Double Density 

END-000426 Kit w/2 DT-8s .... . $1224.95 

END-000427 A & T w/2 DT-8s . $1424.95 

END-000436 Kit w/2 SA-851 Rs . $1274.95 

END-000437 A & T w/2 SA-851 Rs . $1474.95 

Prices may be slightly higher at our retail locations. Please 
contact the store In your area for exact pricing. 


12 Megabyte Winchester sub-system for most CP/M based | 
microcomputers including Apple II, S-100, IBM PC, NEC, 
Xerox, TRS-80 II, Heath H-89, and others. Sub-system 
includes interface, controller, cabinet, power supply, CP/M \ 
software patch, & cables - ready to just plug in and run. A 1 
Megabyte back-up drive is also available. 

MSH-531010 S-100 sub-system .$2095.00 I 

MSH-531020 Apple II sub-system .$2095.00 

MSH-531030 NEC sub-system .$2095.00 

MSH-531040 Xerox sub-system .$2095.00 

MSH-531050 TRS-80 II sub-system .$2095.00 

MSH-531060 IBM PC sub-system .$2095.00 

MSH-531099 1 Megabyte back-up . $699.95 | 

12 MEGABYTE WINCHESTER - Tandon 

5 1 / 4 m hard disk drive for hi-speed mass storage. 

MSH-550603 Bare 5'/ 4 " drive .$1094.95 


Jade Bus Probe 


THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don’t have an I 
oscilloscope. And you don’t have a front panel... You're not I 
alone - most computers have their occasional bad days. But I 
without diagnostic equipment such as an oscilloscope I 
(expensive!) or a front panel (expensive!), it can be very I 
difficult to pinpoint the problem. Even if you have an I 
extender board with a superfast logic probe, you can't see \ 
more than one signal at a time. You're stuck, right? 

Not anymore; Jade is proud to offer our cost-effective I 
solution to the problems mentioned above: THE BUS [ 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a I 
field technician with an anxious computer owner breathing I 
down your neck, you'll find THE BUS PROBE speeds your I 
repair time remarkably. Just plug in THE BUS PROBE and I 
you'll be able to see all the IEEE S-1 00 signals in action. THE j 
BUS PROBE allows you to see inputs, outputs, memory I 
reads and writes, instruction fetches. DMA channels, 
vectored interrupts. 8 or 16 bit wide data transfers, plus the | 
three bus supply voltages. 

An on-board pulse generator can provide repetitive resets, 
interrupts, or wait states, for trouble shooting. 

TSX-200B Bare board . $59.95 I 

TSX-200K Kit .$119.95 

TSX-200A A&T .$149.95 


Software 


PLANNER CALC - Target Software 

Spread sheet (what if ?) program designed with the user in I 
mind, user oriented (simple english) commands allow you to 
quickly master this powerful software package, supplied on \ 
disk for most CP/M based systems. 

SFA-12251052M Apple II 5Vi" CP/M . $49.95 I 

SFC-12251050F SS SD 8" CP/M . $49.95 

SFC-12251053F Xerox 8" CP/M . $49.95 

SFC-12251053M Xerox 5'/ 4 " CP/M . $49.95 

SFX-12251051M NEC 5%" CP/M . $49.95 


Pac Man 


PAC MAN - Atari 

Atari's best selling game for your 800 or 400 computer. 

SFI-31254022E Pac Man cartridge . $37.95 I 
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Place Orders Toll Free 

Continental U.S. Inside California 

800 - 421-5500 800 - 262-1710 

For Technical Inquires or Customer Service call: 

213 - 973-7707 


Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 

TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $3.00. 
Pricing & availibility subject to change 











































































































WE WILL NOT BE UNDERSOLD 


SOFTWARE 

MICROPRO 


Wordstar 

$239.00 

Mailmerge 

89.00 

Customization Notes 

$359.00 

Spellstar 

$239.00 

Datastar 

$199.00 

Calcstar 

$199.00 

MICROSOFT 


Basic Interpreter 

$349.00 

Basic Compiler 

$389.00 

Fortran 80 

$499.00 

Cobol 80 

$695.00 

DATA BASE 


FMS80 

$595.00 

dBase II 

$599.00 

NEW! IBM PC SOFTWARE 

NEW! 

INFORMATION UNLIMITED 


Easy Writer 

$289.00 

Easy Speller 

$149.00 

Easy Filer 

$319.00 

VISICORP 


Visicalc 256K 

$199.00 

VisiDex 

$199.00 

VisiFile 

$229.00 

VisiTrend/VisiPlot 

$229.00 

MICROPRO 


Wordstar 

$239.00 

MISCELLANEOUS 


Supercalc by Sorcim 

$229.00 

Superwriter by Sorcim 

$289.00 

Home Accountant Plus 

$139.00 

ENTERTAINMENT 


Deadline 

$39.00 

Temple of Apshai 

$29.00 

Curse of Ra 

$15.99 

Call For More IBM Software And Accessories 

DISK DRIVES 

CCI 100 for the TRS-80 Model 1 


5V4 40 track 

$299.00 

CCI 189 for the Zenith Z-89 


5V4 40 track 

$379.00 

CORVUS 5M with Mirror 

$3089.00 

CORVUS 10M with Mirror 

$4489.00 

CORVUS 20M with Mirror 

$5389.00 

CORVUS Interfaces 

CALL 

RANA SYSTEMS add-on Disc Drive for the Apple II 

Elite One 40 Track 

CALL 

Elite Controller 

CALL 

Elite Two 80 Track 

CALL 

Elite Three 80 Track double-sided 

CALL 

DISKETTES 

Maxell 5V4 single side 

$39.00 

Maxell 8 single side 

$49.00 

Maxell 5V4 double side 

$45.00 

Maxell 8 double side 

$55.00 

BASF 5V4 

$26.95 

BASF 8 

$36.00 

Verbatim 5 1 /* 

$26.95 

Verbatim 8 

$36.00 

Wabash 5 1 /* 

$24.95 

Wabash 8 

$29.95 

IBM PC ACCESSORIES 

64K Card by Microsoft 

$435.00 

Joystick by T & G 

$49.00 

128K Card 

$579.00 

192K Card 

$629.00 

256K Card 

$699.00 

Combo Card by Apparat 

$249.00 

Call for more IBM PC add-ons 



For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice. Call for shipping charges. 


APPLE SOFTWARE COMPUTERS 


MICROPRO 


Wordstar 

$199.00 

MailMerge 

$89.00 

Spellstar 

$149.00 

DataStar 

$199.00 

Calcstar 

$189.00 

Supersort 1 

$159.00 

VISICORP 


VisiCalc 

$199.00 

VisiTerm 

$79.00 

VisiDex 

$199.00 

VisiPlot 

$169.00 

VisiFile 

$199.00 

VisiSchedule 

$259.00 

VisiTrend/Plot 

$239.00 

VisiPac 

$539.00 

MISCELLANEOUS 


Micro Courier 

$219.00 

Screen Director 

$129.00 

Executive Briefing System 

$169.00 

Supercalc 

$!99.00 

Personal Filing System 

$115.00 

PFS Report Writer 

$75.00 

Word Handler 

$169.00 

CP/M Power 

$59.00 

ENTERTAINMENT 


Wizard and Princess 

$29.00 

Twerps 

$28.00 

Beer Run 

$28.00 

Zork 1, II 

$26.95 

Deadline 

$39 

Chop Lifter 

$24.95 

Pinball 

$24.95 

Cannonball Blitz 

$29.95 

Knights of Diamonds 

$29.95 

Midnight Magic 

$32.00 

Wizardry 

$45.00 

Time Zone 

$79.00 

Tuesday Morning Quarterback 

$24.95 

Crush, Crumble & Chomp 

$24.95 

Datestones of Ryn 

$15.99 

Morloc’s Tower 

$15.99 

Star Warrior 

$31.99 

Snack Attack 

$23.95 

Star Blazer 

$24.95 

Kabul Spy 

$29.95 

Cyclod 

$23.95 

APPLE ACCESORIES 

ADVANCED LOGIC 


Add-Ram 16K Card 

$99.00 

Z-Card CP/M for the Apple II 

$225.00 

Smarterm 80 Column Board w/Softswitch 

$249.00 

The Synergizer 


All of the above plus ‘The CP/M Handbook" 

$545.00 

Z-80 Card by Microsoft 

$319.00 

16K Card by Microsoft 

$159.00 

32K Card by Saturn 

$199.00 

Keyboard Enhancer II by Videx 

$125.00 

Videoterm by Videx 

$259.00 

Game Paddles by TG 

$49.00 

Joystick by TG 

$49.00 

Numeric Keypad by Keyboard Co. 

$139.00 

ALF 9 Voice Board 

$159.00 

ALF 3 Voice Board 

$229.00 

System Saver by Kensington 

$75.00 

Versacard by Prometheus 

$229.00 

8088 Card by Coprocessor 

$789.00 

Microbuffer II 16K w/graphics 

$259.00 

Microbuffer II 32K w/graphics 

$299.00 

APPLE INTERFACE CARDS BY CCS 


Serial Asynch. #7710 

$139.00 

Serial Synch.#7712 

$149.00 

Call for other CCS cards 


RAM 


16K Ram Kit for Apple II; TRS80 $17.50 

200 nano seconds, 4116 chips 


CALIFORNIA COMPUTER SYSTEM 


Mainframe 2200a 

$485.00 

Z-80 CPU 2810a 

$265.00 

64K RAM 2065 

$569.00 

Floppy Controller 2422a 

$359.00 

ZENITH 


Z-89 48K 

CALL 

Z-90 64K 

CALL 

Call For Prices On The Complete Zenith Line 

CASIO FX702P Pocket Computer 

$179.00 

Sanyo MBC 1000 64K 

CALL 

Call For Prices On Complete Sanyo Computer Line 

PRINTERS 

NEC 7710 Serial 

$2395.00 

NEC 7720 KSR 

$2749.00 

NEC 7730 Parallel 

$2395.00 

NEC 3510 Serial 

$1850.00 

NEC 3530 Parallel 

$1850.00 

NEC 8023 Dot Matrix 10Ocps 

$539.00 

Olivetti DY211 Letter Quality 


Daisy Wheel Printer 

$1095.00 

Parallel Only 

$995.00 

Epson MX-80 

CALL 

Epson MX-80 FT 

CALL 

Epson MX-100 

CALL 

IDS 560 

CALL 

IDS Prism 80 

CALL 

IDS Prism 132 

CALL 

Okidata Microline 80 

CALL 

Okidata Microline 82A 

CALL 

Okidata Microline 83A 

CALL 

Okidata Microline 84 

CALL 

Centronics 739 

$675.00 

Datasouth 180 cps 

CALL 

Zenith Z-25 150 cps 

CALL 

MONITORS 

Amdek 12" B & W 

$109.00 

Amdek 13” Color 

$329.00 

Sayno 9" B&W 

$135.00 

Sanyo 9" Green 

$140.00 

Sayno 12" B&W 

$179.00 

Sayno 1 2 " Green 

$189.00 

Sanyo 13" Color 

$359.00 

Zenith 12” Green 

$95.00 

Zenith 13” Color 

$339.00 

Electrohome 13" HI-RES 


Color Monitor 

$829.00 

Electrohome 13" Color 

$349.00 

Electrohome 12" B&W 

$179.00 

Electrohome 12" Green 

$189.00 

Electrohome 9" B&W 

$149.00 

Electrohome 9" Green 

$159.00 

SPECIAL OF THE MONTH 

RANA SYSTEMS 


add-on disk drive for Apple II ( 

Elite One 40 track 

CALL 

TERMINALS 

ADDS Viewpoint 

$495.00 

Zenith Z-19 

$679.00 

Televideo 910 

$595.00 

Televideo 925 

$779.00 

Televideo 950 

$969.00 


TELECOMMUNICATIONS 


Prentice Star Modem 

$129.00 

Novation Cat Modem 

$139.00 

Novation D-CAT 

$149.00 

Novation AUTO-CAT 

$199.00 

Novation APPLE CAT 

$299.00 

Hayes Smart Modem 

$249.00 

Hayes Micro-Modem 

$295.00 

Hayes Chronograph 

$225.00 



The CPU Shop 

TO ORDER CALL TOLL FREE 1 -800-343-6522 ^ 

420-438 Rutherford Ave., Dept KM10 , Charlestown, Massachusetts 02129 



a 


Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 

Technical information call 617/242-3361 Massachusetts Residents add 5% Sales Tax 
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CySt/t. 

ELECTRONICS 

Same day shipment. First line p 


FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.O. BOX 4430S 
Santa Clara, CA 95054 
'Will calls: 2322 Walsh Ave. 
(408) 988-1640 

i day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC’s and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


7400TTL 

7400N 
7402N 
7404N 
7409N 
741 ON 
7414N 
7420N 
7430N 
7442N 
7445N 
7447N 
7448N 
7474N 
7475N 
7485N 
74D9N 
7490N 

7495N so 
7410ON 100 
74107N 30 
74123N 55 
7412SN .48 
74145N 60 
74150N 1.20 
74151N 65 
74154N 125 
74157N 55 
74161N 70 
74162N 85 
74163N 85 
74174N 89 
74175N 85 
74190N 1.15 
74192N 79 
74193N 79 
74221N 125 
74298N 85 
74365N 65 
74366N 65 
74367N 65 

74L800 m 

74LSOON .25 
74LS02N 25 
74LS04N 25 
74LS05N 25 
74LS0BN 35 
74LS10N 25 
74LS13N .45 
741S14N 99 
74LS20N 25 
74LS22N 25 
74LS2BN 35 
74LS30N .25 
74LS33N 55 
74LS38N 35 
74LS74N 45 
74LS75N 50 
74LS90N 60 
74LS93N 65 
74LS95N 85 
74LS107N 40 
74LS112N 45 
74LS113N .45 
74LS132N .75 
74LS136N 49 
74LS151N .75 
74LS155N 79 
74LS157N 75 
74LS162N 95 
74LS163N 95 
74LS174N 95 
74LS190N 100 
74LS221N 119 
74LS258N 69 
74LS367N 69 


CA3045 90 

CA3046 1.10 

CA3081 1.B0 

CA3082 1 90 

CA3089 3.40 

LM301 AN/AH 34 
LM305H 87 

LM307N 35 

LM308N 98 

LM309K 1.25 

LM311EVN 64 


LM317T 
LM317K 
LM318 
LM320K-5 
IM320K 12 
LM320K 15 
IM320T-5 
IM320T-8 
IM320T12 
IM320T 15 
LM323K5 
LM324N 
LM339M 
IM340K-5 
LM340K8 
.M340K12 
' .M340K-15 


1 65 C04019 
3.75 CD4C20 
1.49 CD4021 
1 35 CD4022 
1 35 CD4023 
1.35 CD4024 
85 C04025 
85 CD4026 
85 CD4027 
85 CD4026 
4 95 C04C29 
59 CD4030 
99 CD4C35 
135 C04040 
1 35 CD4042 
1.35 CD4043 

_ 1.35 C04044 

. M340K-24 1 35 C04046 
LM340T 5 75 C04049 


.45 MOS.MEMORY RAM UAR1.FIF0 

" 1.95 AY5-1013 3 95 

‘5 AY5-1014A/1612 6 95 
5 3341 6 95 


2102-1 
2102AL-4 
2102AN-2L 
2104A-4 
2107B-4 
2111-1 
2112-2 
2114 

21 141 30Ons 
21141 450ns 
4116 200ns 
8 4116 200ns 13 75 
8 4116 150ns 18 50 
i MM5280 


LM34CI-8 

IM340M2 

LM340T-15 

LM340MB 

IM340I-24 

LM350 

LM377 

LM360N 

LM381 

LM382 

LM709H 

LM723HN 

LM733N 

LM741CH 

LM741N 

LM747RN 

LM748U 

LM1303N 

LM1304 

LM1305 

LM1307 

LM1310 

LM1458 

LM1812 

LM1889 

LM2111 

LM2902 

LM3900N 

LM3905 

IM3909N 

MC1458V 

NE550N 

NE555V 

NE556A 

NE565A 

NE566V 

NE567V 

NE5706 

78105 

78L08 

78M05 

75106 

75491CN 

75492CN 

75494CN 


75 004050 
75 CO4051 
75 004060 
75 CD4066 
75 CO4068 
5 50 CD4069 
2 29 CD4070 
1.00 CD4071 
160 CD4072 
1 60 CD4073 
59 CD4075 

49 CD4076 
85 CD4078 
.35 CD4061 
35 CD4082 
.75 CD4116 

50 C04490 

1.75 CD4507 
1 10 CD4508 
127 CO4510 

1 10 C04511 

2.75 CD4515 
55 CD4516 

8 25 CD4518 

2 49 CU4520 
175 CD4527 
2 25 CD4528 

59 CD4553 
125 CD4566 

95 CD4583 
55 C04585 
130 CD40192 
39 74C00 
65 74C04 
1 00 74C10 
1 50 74C14 
1 00 74C20 
4 75 7400 

60 74C46 
60 74C74 
85 74C76 

1 49 74C90 
50 74C93 
55 74C154 


MM5321 
. MM5330 
i P5101L 

> 4200A 

> 93G6 
! 4100 

416 

I TMM2016 
i HM6116P3 
. HM6I16LP3 
I 4164 200ns 
I MK 4616 


MM5311 
MM5312 
MM5314 
MM 53 69 

MM5841 14 45 

MM5865 7 95 

CT7010 8 95 

CT7015 8 95 

MM537SAA/N 3 90 
MM5375AG/N 4 90 
7205 16 50 


1702A 

2532 

2708 

2716TI 

2716 5 VWt 

8 2716 5>tolt 

2732 

2758 

8741A 

8748 

8755 

N82S23 

N82S123 

N82S128 

N82S129 

N82S131 

N82S136 

N82S137 

DM8577 

2716-1 


86 pm edge 
100 pin edge 
100 p<n edge w 


DE9S 1 95 

OA15P 210 

OA15S 3 10 

Complete Set 9.50 

Stopwatch Ml 26 95 
Auto Clock Ml 17.95 
Digital Clock Ktt 19 75 
RESISTORS V. watt 5% 

10 per type 05 


COMPUTER 

FAN 

$7.75 


100 pi 


015 


IS 


1000 per type 012 

5000 per type 0085 

350 piece pack. I 
5 per type 8 95 
vy watt 5% per type 05 
DIP SWITCHES 

4- position 85 

5- position .90 

6 position 90 

7 position .95 

8 -position 95 

KEYBOARDS 

56 key ASCII keyboard b 


MONITORS 
12 GREEN 
$129.00 
12fcW 
$115 00 


$74 95 
84 50 
19 95 
69 95 


LEGS 

Red T018 

Green. Yekow T018 


1C SOCKETS 
Solder Tin Low Proltte 
PIN 1UP PIN 1UP 

8 13 22 30 


74C160 
74C175 
A to 0 CONVERTER 740192 
80388 4 50 74C221 

8700CJ 13.95 74C905 

8701CN 22.00 74C914 

8750CJ 13.95 74C922 

9400CJVF 7 40 74C923 

ICL7103 9.50 74C925 

14.25 74C926 
74C927 


7208 

7209 

MSM5832 


6502A 
6502B 
6504 
, 6522 

> 6530 
i 6532 

6551 

i 6800 
1 6820 
i 6850 

• 8080A 
I 8085A 
» Z80A 

> Z80B 

; Z80P10 

* Z80AP10 
» Z80CTC 

| Z80ACTC 
I 780 DAR* 


7 50 20 .29 40 


1595 


WIRE WRAP LEVEL 3 
PIN 

55 24 93 


>0 Red 

Green. Orange. Yellow Jumbo 25 

Cliplile LED Mounting Clips 4 80 

(spec: red. amber green, yellow clear) 
CONTINENTAL SPECIALTIES la slock 
Complete line of breadboard lest equip 


SPECIAL PRODUCTS 

2 5 MHz Freq Counter KM 37 50 
30 MH: c req Counter Kit 47.75 


67 40 1 59 AC TRANSFORMERS 

FRAME 

6 V 500 ma S4 00 
... 6 3V CT 600 ma 4 60 

, 45C 12V 250 ma 195 

, 3 ac. 12 6 V CT 600 ma 4 95 

, « 12 6 V CT 2 amps 5 95 

, 305 12 6 V CT 4 amp 8 60 

\ j S 12 6 V CT 8 amp 10 80 

l « 24V CT 100 ma 3 95 

S 24V CT 600 ma ' “ 


WALL PLUG 

10V 2 amp S7 95 
12V 250 ma 2 95 
12VCT250ma 3 75 
12V 500r 


12V 1 
12V 2 ai 


5.95 

795 


6 00 Z80A0ART 18 75 


ICL7107 


CMOS 

C04000 

CD4001 

CD4002 

C04006 

CD40C7 

C040C8 

CD40C9 

CD4010 

CO4011 

CD4012 

CD4C13 

CD40I4 

CD4015 

CD4016 

CD4017 

C04019 


5 8T09 
5 8tio 

« 8T13 

3S 8X20 
" 8T23 
28 8T24 

95 8X25 
95 8T26 
M 8X28 
1 05 

8T96 


1 Z80DMA _ 

' Z80A OMA 27 50 
I Z80S10 1850 

' Z80AS10 2195 

> Z80S101 15.00 

> Z80AS1O1 23 90 

Z80S1O2 23 95 

i Z80AS10 2 28 95 
, 7B0BCTC 15 50 
, ZB0BP10 15 50 
8212 1.65 

, 8214 3 75 

, 8216 180 

1 6224 2 50 

, 8228 . 4.95 

, 8251 4.75 

, 8253 8.95 

, 8255 4 75 

, 8257 8 75 

8259 6 90 

1802CE pias 13 95 
, 1802E plas 17 95 
1861P 595 


20 MHz 
32 MHz 
32768 Hz 

1 8432 MHz 
3 5795 MHz 

2 0130 MHz 

2 097152 MHz 

2 4576 MHz 

3 2768 MHz 
5 0688 MHz 
5 186 MHz 

5 7143 MHz 

6 5536 MHz 
14 31818 MHz 
18 432 MHz 
22 1184 MHz 


1 amp 
12VDC 

Jma 8 95; 
9 VOC 500 ma 3 75 


35 ? 


II amp. 
1500 


395 


KEYBOARO ENCODERS 

AY5-2376 11 95 

AY5-3600PRO 11 95 

74C922 5 49 

74C923 5 50 

H00165-5 795 

D Connectors RS232 

DB25P 2.95 

0B25S 350 

CE9P 195 

Cover 125 


OISPLAY LEOS 

MAN7274 
01704 

OL7O7-OL707R 
0L727/728 
0L747 7S0 
FND359 
FND500 507 
FND503510 
FND600 807 
10 <*_• " 

7520 Q 
TIL311 He* 


CA CA 300 75 

CC 300 1.25 
CA 300 1 00 
CA CC 500 1 90 
CA’CC 600 1 49 
CC 357 70 

CC CA 500 99 

CC CA 500 90 

CC'CA 800 2 20 
1 2S 


CA 40 99 

CC 40 1 20 
CA 40 95 

CC 40 120 
CC 56 99 

CA 60 99 

CC .60 98 


4116 200ns Dynamic RAM 8/S13.75 


Apple Peripheral Kits 

SERIAL I/O INTERFACE 0 to 30,000 baud, 
D.T.R., Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs. 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 

APPLE II GAME PADDLES Adam and Eve $38.00. 
Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & -12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101 A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re¬ 
quires ±12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive' opto-isolated circuits, Kit (P/N 7901 A) 

$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver¬ 
sion $83.00 (with timer $119.00). 

Z80 MicroProfessor $149.00 

Single board computer. Learning, teaching, pro¬ 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00 All fully 
assembled. 


Z80 Microcomputer Kit $69.00 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread¬ 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces¬ 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 
Electronics, 1981. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp, kit w/full instruc 

Multi-volt Computer Power Supply 

8v Samp, ±18v Samp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, — 12v option. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 

Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vocabu¬ 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $359.00. Speech 1C $72.00. 

Direct Connect Modem $99.00 

Fully assembled in case with RS232 cable. 
Orig/answer, 103 compatible, 9V battery or 
waliplug. 


INTRODUCING A BRAND NEW MICROCOMPUTER 


VENTURE is a single 
board computer that is an 
adventure for the hobbyist. It 
is a learning, training com¬ 
puter as well as just plain fun 
for anyone who wants to get 
into a state-of-the-art com¬ 
puter at reasonable cost. 

VENTURE comes in kit 
form or fully assembled and 
tested. You can get it in its 
minimum configuration for 
as little as $195.00 or take it all the way to floppy 
disks and voice. It can be expanded as a kit or fully 
assembled, at your own pace and choice. 

VENTURE is a 16" by 20" main board with 
separate ASCII and HEX keyboards. It runs fast, 
almost 4 MHz, and has the capability of putting 
almost 1 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16-channel analog-to-digrtal converter allows 
use of joysticks, control functions, instrumenta¬ 
tion, temperature sensing, etc. T1 sound 
generator, software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility. 

A standard 60-pin bus with 5 slots, parallel 
ports and 2 serial ports with full handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
color, EPROM programmer, printer, modem of your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board, 
General Purpose Instrument Bus, and a high 
resolution color/grayscale pixel mapped video 
board. 

VENTURE connects directly to a monitor or to 
your TV set through an RF modulator. And now for 
the heart of VENTURE ... its video display. VEN¬ 
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumeric symbols, special graphics or ob¬ 
jects, such as space ships, etc. Each character is 
8 pixels wide by 15 pixels high, with 2 grayscale 


MUonturo 



maps; it has 64 levels of 
grayscale plus video in¬ 
vert/compliment and hidden 
screen update for a "snow” 
free display. The display is 
512x512 pixel mapped with 
2 planes of video RAM per 
display. VENTURE video is in 
short. . . astounding! 

VENTURE has complete 
software support with full 
BASIC, 3 ROM monitors, 
disassembler/assembler/editor. It will run real¬ 
time video games, all RCA chip 8 programs and all 
current Quest 1802 software. VENTURE DOS will 
accommodate up to three 5V4 M double density 
floppies A complete 1802 programming book is 
available. All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user. 
On-Board Options 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
ports, parallel ports; 3 video options, 48K RAM, 
Votrax voice synthesizer, sound generator, 
EPROM; full BASIC disassembler, editor, assem¬ 
bler; metal cabinet, additional power supply, 
ASCII keyboard real time clock calendar. 
Expansion Options 
Floppy disk, EPROM programmer, light pen, 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board, General Purpose Instrument Bus. 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM, IK 
of scratchpad, 2K monitor, 1861 video graphics, 
cassette interface and separate HEX keyboard 
with LED displays for address and output. Power 
supply is included along with 2 game cassettes. 
The main board is 16" x 20" and includes space for 
all of the previously discussed on-board options. 
Full on-board expansion can be completed for 
under $1000.00. Call for further details, option 
prices, etc. 


RCA Cosmac 1802 Super Elf Computer $106.95 


The Super Elf is a tremendous value as it combines 
video, digital displays, LED displays, and music, 
all on a single board for $106.95. 

The Super Elf expansion capability is virtually un¬ 
limited and you can do it inexpensively one step at 
a time. Expansion includes casstte interface, addi¬ 
tional memory, color video, Basic, ASCII key¬ 
board, printer, floppy, S-100 bus, RS232, etc. 
The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software, Including a 
series of lessons to help get you started and a 
music program and graphics target game. Many 
schools and universities are using the Super Elf as 
a course of study. OEM s use it for training and 


R&D. A monthly newsletter. Questdata is devoted 
exclusively to software for the Super Elf and there 
are many software books available at low cost. 
The Super Elf computer system is now available as 
a series of bare boards as well as full kits and 
assembled. 

Bare Boards; Super Elf $35.00. Super Expansion 
$35.00. Power Supply $10.00. S-100 Color 
$35.00. Dynamic RAM $40.00. Manuals $10.00 
Super Basic $45.00. 

Free 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion. We will get it right out to you! 


Voltage Mate $18.50 

$1.25 shipping. Switching regulator kit with 
adjustable AC/DC voltage conversion. 3 modes 
of operation; step up, step down, inversion. 
Jumper selectable modes of operation. Input 
voltage 5-15 VOC, output voltage -24 to +30 
VDC, current draw 30-250 ma. 


UHF Preamplifier Kit $34.95 

$2.00 shipping. Improves uhf reception dra¬ 
matically, 25 db gain assem. version $57.50 
Articles Radio Elect. Mar, May, 1981. 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII key¬ 
board and 20 column thermal printer. 20 char, 
alphanumeric display ROM monitor; fully ex¬ 
pandable. $439.00. 4K version S454.00. 4K 
Assembler $35.00, 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V 5A 
assem. in frame $59.00. Molded plastic enclo¬ 
sure to fit both AIM 65 and power supply 
S52.50. AIM 65 1K in cabinet with power sup¬ 
ply, switch, fuse, cord assem $571.00. 4K 
$586.00. A65/40-5000 AIM 65/40 W/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). VD640 Video Interface Kit 
$119.00. A&T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $615.00. 

AIM 65/KIM/SYM/Super Elf 44 pin expan¬ 
sion board; board with 3 connectors $22.95. 
‘Send for complete list of all AIM products. 



Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


Super Color S-100 Video Kit $99.00 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expand¬ 
able to 6K. S-100 bus 1802, 8080, 8085, Z80 
etc. Dealers: Send for excellent pricing/margin 
program. 


TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. Prices 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject 
Shipping: Add 5%; orders under $25.00 — 10%. to change 


FREE: Send for your copy of our NEW 1982 
QUEST CATALOG, include 88# stamp. 
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Tl IV 16K DYNAMIC 250NSV// I I 
ALL MERCHANDISE 100% GUARANTEED! 


95 

SET 


STATIC RAMS 


2101 

256 x 4 (450ns) 

1.95 

5101 

256 x 4 (450ns) (cmos) 

3.95 

2102-1 

1024 x1 (450ns) 

.89 

2102L-4 

1024 x 1 (450ns) (LP) 

1.29 

2102L-2 

1024 x 1 (250ns) (LP) 

1.69 

2111 

256 x 4 (450ns) 

2.99 

2112 

256 x 4 (450ns) 

2.99 

2114 

1024 x 4 (450ns) 

8/14.95 

2114L-4 

1024 x 4 (450ns) (LP) 

8/15.25 

2114L-3 

1024 x 4 (300ns) (LP) 

8/15.45 

2114L-2 

1024 x 4 (200ns) (LP) 

8/15.95 

2147 

4096 x 1 (55ns) 

9.95 

TMS4044-4 

4096 x1 (450ns) 

3.49 

TMS4044-3 

4096 x1 (300ns) 

3.99 

TMS4044-2 

4096 x1 (200ns) 

4.49 

MK4118 

1024 x 8 (250ns) 

9.95 

TMM2016-200 

2048 x 8 (200ns) 

5.95 

TMM2016-150 

2048 x 8 (150ns) 

6.95 

TMM2016-100 

2048 x 8 (100ns) 

7.95 

HM6116-4 

2048 x 8 (200ns) (cmos) 

6.95 

HM6116-3 

2048 x 8 (150ns) (cmos) 

7.10 

HM6116-2 

2048 x 8 (120ns) (cmos) 

9.95 

HM6116LP-4 

2048 x 8 (200ns) (cmos)(LP) 

8.75 

HM6116LP-3 

2048 x 8 (150ns) (cmos)(LP) 

8.95 

HM6116LP-2 

2048 x 8 (120ns) (cmos)(LP) 

12.95 

Z-6132 

4096 x 8 (300ns) (Qstat) 

34.95 


LP Low Power 


Ostat Quasi-Static 


DYNAMIC RAMS 


TMS4027 

4096 x 1 

(250ns) 

2.50 

MK4108 

8192 x 1 

(200ns) 

1.95 

MM5298 

8192 x 1 

(250ns) 

1.85 

4116-300 

16384 x 1 

(300ns) 

8/11.75 

4116-250 

16384 x 1 

(250ns) 

8/11.95 

4116-200 

16384 x 1 

(200ns) 

8/13.95 

4116-150 

16384 x1 

(150ns) 

8/15.95 

4116-120 

16384 x1 

(120ns) 

8/29.95 

2118 

16384 x1 

(150ns) (5v) 

4.95 

MK4816 

2048 x 8 

(300ns)(5v) 

24.95 

4164-200 

65536 x1 

(200ns) (5v) 

7.25 

4164-150 

65536 x1 

(150ns) (5v) 

8.25 


5V single 5 volt supply 



EPROMS 


1702 

256 x 8 (lus) 

4.50 

2708 

1024 x 8 (450ns) 

3.95 

2758 

1024 x 8 (450ns) (5v) 

9.95 

2716 

2048 x 8 (450ns)(5v) 

3.95 

2716-1 

2048 x 8 (350ns)(5v) 

7.95 

TMS2716 

2048 x 8 (450ns) 

9.95 

TMS2532 

4096 x 8 (450ns) (5v) 

7.95 

2732 

4096 x 8 (450ns) (5v) 

6.95 

2732-250 

4096 x 8 (250ns) (5v) 

12.95 

2732-200 

4096 x 8 (200ns) (5v) 

16.95 

2764 

8192 x 8 (450ns) (5v) 

16.95 

2764-250 

8192 x 8 (250ns) (5v) 

18.95 

2764-200 

8192 x 8 (200ns)(5v) 

19.95 

TMS2564 

8192 x 8 (450ns)(5v) 

24.95 

MC68764 

8192 x 8 (450ns) (5v)(24 pin) 

call 


5v Single 5 Volt Supply 


EPROM ERASERS 


Capacity 
Timer Chip 


Intensity 

(uW/Cm') 


PE-14 


6 

5,200 

83.00 

PE-14T 

X 

6 

5,200 

119.00 

PE-24T 

X 

9 

6,700 

175.00 

PL-265T 

X 

20 

6,700 

255.00 

PR-125T 

X 

16 

15,000 

349.00 

^PR-320 

X 

32 

15,000 

595.00 


DISC 
CONTROLLERS 

1771 20.95 

1791 29.95 

1793 38.95 

1795 54.95 

1797 54.95 

6843 34.95 

8272 39.95 

UPD765 39.95 

1691 18.95 

2143 18.9 r 

INTERFACE 

8T26 1.69 

8T28 2.49 

8T95 .99 

8T96 .99 

8T97 .99 

8T98 .99 

DM8131 2.95 

DP8304 2.29 

DS8835 1.99 

DS8836 .99 

MISC. 

3242 7.95 

3341 4.95 

MC3470 4.95 

MC3480 9.00 

11C90 13.95 

95H90 7.95 

2513-001 UP 9.95 

2513-002 LOW 9.95 

SOUND CHIPS 

76477 3.95 

76489 8.95 

AY3-8910 12.95 

MC3340 1.49 

CRT 

CONTROLLERS 

6845 14.95 

68B45 35.95 

HD46505SP 15.95 

6847 12.25 

68047 24.95 

8275 29.95 

7220 99.95 

CRT5027 39.95 

CRT5037 49.95 

TMS9918A 39.95 

BIT-RATE 

GENERATORS 

MCI 4411 11.95 

BR1941 11.95 

4702 12.95 

COM5016 16.95 

COM8116 10.95 

MM5307 10.95 | 

UARTS 

AY3-1014 6.95 

AY5-1013 3.95 

PT1472 9.95 

TR1602 3.95 

2350 9.95 

2651 18.95 

TMS6011 5.95 

IM6402 7.95 I 

IM6403 8.95 

INS8250 14.95 

KEYBOARD 

CHIPS 

AY5-2376 11.95 

AY5-3600 11.95 

74C922 5.25 

74C923 5.50 

CLOCK 

CIRCUITS 

MM5314 4.95 

MM5369 3.95 

MM5375 4.95 

MM58167 8.95 

MM58174 11.95 

MSM5832 6.95 


Ol 1 A 1KX4 STATIC 
^ I I *T LOW POWER 


5 8/ $ k 


I “f LOW POWER 200NSW I v 
CALL US FOR VOLUME QUOTES 


Z-80 


2.5 Mhz 

Z80-CPU 

3.95 

Z80-CTC 

5.95 

Z80-DART 

15.25 

Z80-DMA 

17.50 

Z80-PIO 

5.75 

Z80-SIO/0 

18.50 

Z80-SIO/1 

18.50 

Z80-SIO/2 

18.50 

Z80-SIO/9 

16.95 

4.0 Mhz 

Z80A-CPU 

6.00 

Z80A-CTC 

8.65 

Z80A-DART 

18.75 

Z80A-DMA 

27.50 

Z80A-PIO 

6.00 

Z80A-SIO/0 

22.50 

Z80A-SIO/1 

22.50 

Z80A-SIO/2 

22.50 

Z80A-SIO/9 

19.95 

6.0 Mhz 

Z80B-CPU 

17.95 

Z80B-CTC 

15.50 

Z80B-PIO 

15.50 

ZILOG 

Z6132 

34.95 

Z8671 

39.95 


r crystals' 

32.768 khz 

1.95 

1.0 mhz 

4.95 

1.8432 

4.95 

2.0 

3.95 

2.097152 

3.95 

2.4576 

3.95 

3.2768 

3.95 

3.579535 

3.95 

4.0 

3.95 

5.0 

3.95 

5.0688 

3.95 

5.185 

3.95 

5.7143 

3.95 

6.0 

3.95 

6.144 

3.95 

6.5536 

3 95 

8.0 

3.95 

10.0 

3.95 

14.31818 

3.95 

15.0 

3.95 

16.0 

3.95 

18.0 

3.95 

18.432 

3.95 

20.0 

3.95 

22.1184 

3.95 

32.0 

3.95 


DATA 


ACQUISITION 

ADC0800 

15.55 

ADC0804 

4.95 

ADC0809 

5.25 

ADC0817 

10.95 

DAC0800 

4.95 

DAC0806 

2.25 

DAC0808 

4.95 

DAC1020 

8.25 

DAC1022 

8.25 

MC1408L6 

2.25 

MC1408L8 

4.95 


8000 


8035 

7.25 

8039 

7.95 

INS-8060 

17.95 

INS-8073 

29.95 

8080 

3.95 

8085 

7.95 

8085A-2 

11.95 

8086 

29.95 

8087 

CALL 

8088 

39.95 

8089 

89.95 

8155 

7.95 

8156 

8.95 

8185 

29.95 

8185-2 

39.95 

8741 

39.95 

8748 

29.95 

.8755 

32.00 


8200 


8202 

29.95 

8203 

39.95 

8205 

3.50 

8212 

1.85 

8214 

3.85 

8216 

1.80 

8224 

2.50 

8226 

1.80 

8228 

4.90 

8237 

19.95 

8238 

4.95 

8243 

4.45 

8250 

14.95 

8251 

4.75 

8253 

9.25 

8253-5 

9.85 

8255 

4.75 

8255-5 

5.25 

8257 

8.50 

8257-5 

8.95 

8259 

6.90 

8259-5 

7.50 

8271 

39.95 

8272 

39.95 

8275 

29.95 

8279 

9.50 

8279-5 

10.00 

8282 

6.65 

8283 

6.65 

8284 

5.70 

8286 

6.65 

8287 

6.50 

8288 

25.00 

8289 

49.95 


r FUNCTION 

GENERATORS 

MC4024 

3.95 

LM566 

1.49 

XR2206 

3.75 

.8038 

3.95 


INTERSIL 

ICL7103 

9.50 

ICL7106 

9.95 

ICL7107 

12.95 

ICL8038 

3.95 

ICM7107A 

5.59 

ICM7208 

15.95 





JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


VISIT OUR 
RETAIL STORE 


6800 

I 68000 ‘ 

6800 
6802 
6808 
6809E 

6809 

6810 
6820 
6821 
6828 
6840 

6843 

6844 ! 

6845 
6847 
6850 
6852 
6860 

i 6862 

6875 

6880 

6883 

68047 

68488 

6800 imh; 

68B00 
1 68B02 
68B09E 
! 68B09 
68B10 
68B21 
68B45 
68B50 

68B00 2 Mh 


6500 


1 MHZ 


6502 

5.95 

6504 

6.95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

6522 

8.75 

6532 

11.25 

6545 

22.50 

6551 

11.85 

2 MHZ 


6502A 

9.95 

6522A 

11.70 

6532A 

12.40 

6545A 

28.50 

6551A 

12.95 

3 MHZ 


6502B 

14.95 


EXAR 

XR 2206 3.75 

XR 2207 3.85 

XR 2208 3.90 

XR 2211 5.25 I 

XR 2240 3.25 


9000 SERIES 

9316 
9334 
9368 
9401 

9601 

9602 
96S02 


HOURS: 

M-F, 9-5; Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a S10 
minimum order. Bay Area and Los Angeles Counties add 6%% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price provided it is not below our cost. 
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Circle 84 on Reader Service card. 


2716 


$ 3 9 e 5 a, 


ff I w 16K EPROMS EACH 
ALL MERCHANDISE 100% GUARANTEED! 


2732 


$ 6 9 f. 


i— f UAi 32K EPROMS U EACH 
CALL US FOR VOLUME QUOTES 


74LS00 


74LS00 

.25 

74LS86 

.40 

74LS169 

1.75 

74LS323 

2.75 

74LS01 

.25 

74LS90 

.65 

74LS170 

1.75 

74LS324 

1.75 

74LS02 

.25 

74LS91 

.89 

74LS173 

.80 

74LS352 

1.55 

74LS03 

.25 

74LS92 

.70 

74LS174 

.95 

74LS353 

1.55 

74LS04 

.25 

74LS93 

.65 

74LS175 

.95 

74LS363 

1.35 

74LS05 

.25 

74LS95 

.85 

74LS181 

2.15 

74LS364 

1.95 

74LS08 

.35 

74LS96 

.95 

74LS189 

9.95 

74LS365 

.95 

74LS09 

.35 

74LS107 

.40 

74LS190 

1.00 

74LS366 

.95 

74LS10 

.25 

74LS109 

.40 

74LS191 

1.00 

74LS367 

.70 

74LS11 

.35 

74LS112 

.45 

74LS192 

.85 

74LS368 

.70 

74LS12 

.35 

74LS113 

.45 

74LS193 

.95 

74LS373 

1.75 

74LS13 

.45 

74LS114 

.50 

74LS194 

1.00 

74LS374 

1.75 

74LS14 

1.00 

74LS122 

.45 

74LS195 

.95 

74LS377 

1.45 

74LS15 

.35 

74LS123 

.95 

74LS196 

.85 

74LS378 

1.18 

74LS20 

.25 

74LS124 

2.99 

74LS197 

.85 

74LS379 

1.35 

74LS21 

.35 

74LS125 

.95 

74LS221 

1.20 

74LS385 

1.90 

74LS22 

.25 

74LS126 

.85 

74LS240 

1.29 

74LS386 

.65 

74LS26 

.35 

74LS132 

.75 

74LS241 

1.29 

74LS390 

1.90 

74LS27 

.35 

74LS133 

.89 

74LS242 

1.85 

74LS393 

1.90 

74LS28 

.35 

74LS136 

.55 

74LS243 

1.85 

74LS395 

1.65 

74LS30 

.25 

74LS137 

.99 

74LS244 

1.29 

74LS399 

1.70 

74LS32 

.35 

74LS138 

.75 

74LS245 

1.90 

74LS424 

2.95 

74LS33 

.55 

74LS139 

.75 

74LS247 

.75 

74LS447 

.37 

74LS37 

.55 

74LS145 

1.20 

74LS248 

1.25 

74LS490 

1.95 

74LS38 

.35 

74LS147 

2.49 

74LS249 

.99 

74LS624 

3.99 

74LS40 

.35 

74LS148 

1.35 

74LS251 

1.30 

74LS668 

1.69 

74LS42 

.55 

74LS151 

.75 

74LS253 

.85 

74LS669 

1.89 

74LS47 

.75 

74LS153 

.75 

74LS257 

.85 

74LS670 

2.20 

74LS48 

.75 

74LS154 

2.35 

74LS258 

.85 

74LS674 

9.65 

74LS49 

.75 

74LS155 

1.15 

74LS259 

2.85 

74LS682 

3.20 

74LS51 

.25 

74LS156 

.95 

74LS260 

.65 

74LS683 

3.20 

74LS54 

.35 

74LS157 

.75 

74LS266 

.55 

74LS684 

3.20 

74LS55 

.35 

74LS158 

.75 

74LS273 

1.65 

74LS685 

3.20 

74LS63 

1.25 

74LS160 

.90 

74LS275 

3.35 

74LS688 

2.40 

74LS73 

.40 

74LS161 

.95 

74LS279 

.55 

74LS689 

3.20 

74LS74 

.45 

74LS162 

.95 

74LS280 

1.98 

74LS783 

24.95 

74LS75 

.50 

74LS163 

.95 

74LS283 

1.00 

81LS95 

1.69 

74LS76 

.40 

74LS164 

.95 

74LS290 

1.25 

81LS96 

1.69 

74LS78 

.50 

74LS165 

.95 

74LS293 

1.85 

81LS97 

1.69 

74LS83 

.75 

74LS166 

2.40 

74LS295 

1.05 

81LS98 

1.69 

74LS85 

1.15 

74LS168 

1.75 

74LS298 

1.20 

25LS2521 

25LS2569 

2.80 

4.25 


IC SOCKETS 


CMOS 






1-99 

100 

8 

P 

n 

ST 

.13 

.11 

14 

P 

n 

ST 

.15 

.12 

16 

P 

n 

ST 

.17 

.13 

18 

P 

n 

ST 

.20 

.18 

20 

P 

n 

ST 

.29 

.27 

22 

P 

n 

ST 

.30 

.27 

24 

P 

n 

ST 

.30 

.27 

28 

P 

n 

ST 

.40 

.32 

40 

P 

n 

ST 

.49 

.39 

ST 

SOLDERTAIL 

8 

P 

n 

WW 

.59 

.49 

14 

P 

n 

WW 

.69 

.52 

16 

P 

n 

WW 

.69 

.58 

18 

P 

n 

WW 

.99 

.90 

20 

P 

n 

WW 

1.09 

.98 

22 

P 

n 

WW 

1.39 

1.28 

24 

P 

n 

WW 

1.49 

1.35 

28 

P 

n 

WW 

1.69 

1.49 

40 

P 

n 

WW 

1.99 

1.80 


W 

W 

WIREWRAP 

16 

P 

n 

ZIF 

6.75 

call 

24 

P 

n 

ZIF 

9.95 

call 


ZIF TEXTOOL 


CONNECTORS 

RS232 MALE 3.25 

RS232 FEMALE 3.75 

RS232 FEMALE 
RIGHT ANGLE 5.25 

RS232 HOOD 1.25 

S-100 ST 

k S-100 ww 


DIP SWITCHES 

4 POSITION .85 

5 POSITION .90 | 

6 POSITION .90 

7 POSITION .95 

, 8 POSITION .95 { 


Prices Slashed! 
74S00 


74S00 

.32 

74S163 

1.95 

74S02 

.35 

74S168 

3.95 

74S03 

.35 

74S169 

3.95 

74S04 

.35 

74S174 

1.09 

74S05 

.35 

74S175 

1.09 

74S08 

.35 

74S181 

3.95 

74S09 

.40 

74S182 

2.95 

74S10 

.35 

74S188 

1.95 

74S11 

.35 

74S189 

6.95 

74S15 

.35 

74S194 

1.49 

74S20 

.35 

74S195 

1.49 

74S22 

.35 

74S196 

1.49 

74S30 

.35 

74S197 

1.49 

74S32 

.40 

74S201 

6.95 

74S37 

.88 

74S225 

7.95 

74S38 

.85 

74S240 

2.20 

74S40 

.35 

74S241 

2.20 

74S51 

.35 

74S244 

2.20 

74S64 

.40 

74S251 

.95 

74S65 

.40 

74S253 

.95 

74S74 

.50 

74S257 

.95 

74S85 

1.99 

74S258 

.95 

74S86 

.50 

74S260 

.79 

74S112 

.50 

74S274 

19.95 

74S113 

.50 

74S275 

19.95 

74S114 

.55 

74S280 

2.25 

74S124 

2.75 

74S287 

1.90 

74S132 

1.24 

74S288 

1.90 

74S133 

.45 

74S289 

6.89 

74S134 

.50 

74S301 

6.95 

74S135 

.89 

74S373 

2.45 

74S138 

.95 

74S374 

2.45 

74S139 

.95 

74S381 

7.95 

74S140 

.55 

74S387 

1.95 

74S151 

.95 

74S412 

2.98 

74S153 

.95 

74S471 

5.45 

74S157 

.95 

74S472 

5.45 

74S158 

.95 

74S474 

7.95 

74S161 

1.95 

74S482 

15.25 

74S162 

1.95 

74S570 

4.25 



74S571 

4.25 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 
WELL MEET OR BE A T THEIR PRICE! 
(SEE TERMS BELOW) 

* Computer managed inventory— 
virtually no back orders! 

* Very competitive prices! 

★ Friendly staff! 

★ Fast service — most orders 
shipped within 24 hours! 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7421 

7422 

7423 

7425 

7426 

7427 

7428 
7430 

7432 

7433 

7437 

7438 
7440 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 
I 7453 

7454 
7460 
I 7470 
! 7472 
! 7473 
! 7474 
7475 
I 7476 
| 7480 

7481 

7482 

7483 

7485 

7486 
' 7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 
74100 
74107 

74109 

74110 

74111 
74116 

74120 

74121 

74122 

74123 

74125 

74126 
74128 


74132 

74136 

74141 

74142 

74143 
74145 

74147 

74148 

74150 

74151 

74152 

74153 

74154 

74155 

74156 

74157 

74159 

74160 

74161 

74162 

74163 

74164 

74165 

74166 

74167 
74170 

74172 

74173 

74174 

74175 

74176 

74177 

74178 

74179 

74180 

74181 

74182 

74184 

74185 

74186 

74190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 
74221 

74246 

74247 

74248 

74249 
74251 
74259 
74265 
74273 
74276 
74279 

74283 

74284 

74285 
74290 
74293 
74298 
74351 

74365 

74366 

74367 

74368 
74376 
74390 
74393 

74425 

74426 
74490 


4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 

4012 
| 4013 
j 4014 
| 4015 
| 4016 

4017 
\ 4018 
i 4019 
I 4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 
4053 
4060 
4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 
4078 

4081 

4082 

4085 

4086 
4093 

4098 

4099 

14409 

14410 

14411 

14412 
14419 

4502 

4503 
4508 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 
4522 

4526 

4527 


4528 

4531 

4532 

4538 

4539 
4543 

4555 

4556 

4581 

4582 

4584 

4585 
4702 
74 COO 
74C02 
74C04 
74C08 
74 CIO 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C165 
74C173 
74C174 
74C175 
74C192 
74C193 
74 Cl 95 
74C200 
74C221 
74C373 
74C374 
74C901 
74C902 
74C903 
74C905 
74C906 
74C907 
74C908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
74C920 
74C921 
74C922 
74C923 
74C925 
74C926 
74C927 
74C928 
74C929 
74C930 


TRANSISTORS DIODES 


r LED DISPLAYS 


[LED LAMPS] 







1-99 

100-up 

HP 5082-7760 

.6" 

CC 

1.29 


Jumbo 


MAN 72 

.3" 

CA 

.99 


Red 

.10 

.09 

MAN 74 

.3" 

CC 

.99 I 


Jumbo 



FND-357 (359) 

.375’' 

CC 

. -75 


Green 

.18 

.15 

FND-500 (503) 

.5" 

CC 

.99 


Jumbo 



LfND-507 (510) 

.5” 

CA 

.99 J 


. Yellow 

.18 

.15 J 


PN2222 

NPN SWITCH 

TO-92 

10/1.00 

100 8.99 

PN2907 

PNP SWITCH 

TO-92 

10/1.25 

100/10.99 

2N2222 

NPN SWITCH 

TO-18 

.25 

50/10.99 

2N2907 

PNP SWITCH 

TO-18 

.25 

50/10.99 

2N3055 

NPN POWER 

TO-3 

.79 

10/6.99 

3055T 

NPN POWER 

T 0-220 

.69 

10/5.99 

2N3904 

NPN SWITCH 

TO-92 

10/1.00 

100/8.99 

2N3906 

NPN SWITCH 

TO-92 

10/1.00 

100/8.99 

IN4148 (IN914) 

SWITCHING 


25/1.00 

1000/35.00 

IN4004 

RECTIFIER 


10/1.00 

100/8.99 
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FLOPPY DISK DRIVE 


LINEAR 


RCA 


LM301 

.34 

LM350K 

5.60 

NE570 

4.75 

LM1800 

2.99 

LM301H 

.79 

LM350T 

4.60 

NE571 

3.95 

LM1812 

8.25 

LM307 

.45 

LM358 

.98 

NE592 

2.75 

LM1815 

5.20 

LM308 

.98 

LM359 

1.79 

LM703 

.89 

LM1818 

2.90 

LM308H 

1.15 

LM376 

3.75 

LM709 

.59 

LM1820 

3.50 

LM309H 

1.95 

LM377 

2.29 

LM710 

.75 

LM1830 

3.50 

LM309K 

1.49 

LM378 

2.50 

LM711 

.79 

LM1871 

5.49 

LM310 

1.75 

LM379 

4.50 

LM723 

.49 

LM1872 

5.49 

LM311 

.64 

LM380 

1.29 

LM723H 

.55 

LM1877 

3.25 

LM311H 

.89 

LM380N-8 

1.10 

LM733 

.98 

LM1889 

2.49 

LM312H 

1.75 

LM381 

1.60 

LM741N-8 

.35 

LM1896 

1.75 

LM317K 

3.95 

LM382 

1.60 

LM741N-14 

.35 

LM2877 

2.05 

LM317T 

1.95 

LM383 

1.95 

LM741H 

.40 

LM2878 

2.25 

LM318 

1.49 

LM384 

1.95 

LM747 

.79 

LM2900 

.85 

LM318H 

1.59 

LM386 

1.50 

LM748 

.59 

LM2901 

1.00 

LM319H 

1.25 

LM387 

1.40 

LM1014 

2.75 

LM3900 

.59 

LM319 

1.25 

LM389 

1.35 

LM1303 

1.95 

LM3905 

1.25 

LM320 (see 7900) 

LM390 

1.95 

LM1304 

1.19 

LM3909 

.98 

LM322 

1.65 

LM392 

.69 

LM1305 

1.49 

LM3911 

2.25 

LM323K 

4.95 

LM394H 

4.60 

LM1307 

.85 

LM3914 

3.95 



1 MTQQW 








LMjyyri 


LM1 O 1 U 


LMj3 1 D 


LM329 

.69 

NE531 

3.75 

MC1330 

1.89 

LM3916 

3.95 

LM331 

3.95 

NE536 

6.00 

MC1349 

1.89 

MC4024 

3.95 

LM334 

1.30 

NE555 

.39 

MC1350 

1.29 

MC4044 

4.50 

LM335 

1.40 

NE556 

.69 

MCI 358 

1.79 

RC4136 

1.25 

LM336 

1.75 

NE558 

1.50 

LM1414 

1.59 

RC4151 

3.95 

LM337K 

3.95 

NE561 

19.95 

LM1458 

.69 

LM4250 

1.75 

LM337T 

2.95 

NE562 

6.00 

LM1488 

.99 

LM4500 

3.25 

LM338K 

6.95 

NE564 

3.95 

LM1489 

.99 

LM13080 

1.29 

LM339 

.99 

LM565 

.99 

LM1496 

.85 

LM13600 

1.49 

LM340 (see 7800) 

LM566 

1.49 

LM1558H 

3.10 

LM13700 

1.49 

LM348 

1.20 

LM567 

1.29 





L_ 

H = TO-5 CAN 

T 

= TO-220 

K 

= TO-3 



CA 3010 
CA 3013 
CA 3023 
CA 3035 
CA 3039 
CA 3046 
CA 3053 
CA 3059 
CA 3060 
CA 3065 
CA 3080 


CA 3081 
CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA 3140 
CA 3146 
CA 3160 
CA 3401 
CA 3600 


Tl 


TL494 

4.20 

75365 

TL496 

1.65 

75450 

TL497 

3.25 

75451 

75107 

1.49 

75452 

75110 

1.95 

75453 

75150 

1.95 

75454 

75154 

1.95 

75491 

75188 

1.25 

75492’ 

75189 

1.25 

75493 

75494 


Bl FET 

TL071 

.79 

TL084 

TL072 

1.19 

LF347 

TL074 

2.19 

LF351 

TL081 

.79 

LF353 

TL082 

1.19 

LF355 

TL083 

1.19 

LF356 

LF357 


VOLTAGE 

REGULATORS 


7805T 

.89 

7905T 

.99 

7808T 

.89 

7908T 

.99 

7812T 

.89 

7912T 

.99 

7815T 

.89 

7915T 

.99 

7824T 

.89 

7924T 

.99 

7805K 

1.39 

7905K 

1.49 

7812K 

1.39 

7912K 

1.49 

7815K 

1.39 

7915K 

1.49 

7824K 

1.39 

7924K 

1.49 

78L05 

.69 

79L05 

.79 

78L12 

.69 

79L12 

.79 

78L15 

.69 

79L15 

.79 

78H05K 

9.95 

LM323K 

4.95 

78H12K 

9.95 

UA78S40 

1.95 


T = TO-220 

K = TO-3 


L _ 

L = 

TO-92 

-* 


STOP BY AND 
VISIT OUR 
RETAIL STORE 

HOURS: 

MON.-FRI.9-5, SAT. 11-3 


RESISTORS 

V4 WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

L1000 PCS. SAME VALUE .015 , 


WE NOW STOCK A 
COMPLETE STOCK OF 
DISC, ELECTROLYTIC, 
MONOLITHIC AND 
TANTALUM CAPACITORS 


2k X 8 
Ik x 1 


JDR SUPER SPECIALS” 

MEMORY CLEARANCE 

DYNAMIC 

64k xl 4164-200NS 
4k xl 4027-250NS 


STATIC 

TMM2016-200 NS 


2102L-450NS 


$ 5 95 ea. 

100/ $ 75 


CPU SALE 

8 BIT 

Z-80 CPU2MHZ S 3 95 (10/ 3.75 EA) 

6502 1 MHZ $ 5 95 (10/ 5.75 EA) 

| 6809 INT. CLOCK s 12 95 (10/11.25 EA) 

16 BIT 

18086 s 29 95 

[68000 8MHZ s 99 95 


BAUD-RATE 

1C SOCKETS 

GENERATORS 

LOW PROFILE 

MC14411 

7.95 10/7.25 

SOLDERTAIL 

1.8432 CRYSTAL 

4702 

4.95 

8.95 10/7.95 

HIGH RELIABILITY 

2.4576 CRYSTAL 

4.95 

DUAL SIDE WIPE STYLE 

TRANSISTORS 

100 pcs 1000 pcs 

8 pin .08 .075 

14 pin .09 .085 

PN2222 

1000/69.00 

16 pm .09 .085 

2N3904 

1000/69.00 

18 pin .12 .110 

24 pm .20 .ISO 

2N3906 

1000/69.00 

40 pin .22 190 


SALE ENDS SEPTEMBER 30, 1982 


MICROCOMPUTER 1 
HARDWARE HANDBOOK | 

FROM ELCOMP —$14.95 
Over 800 pages of manufacturers data sheets | 
on most commonly used IC’s. 

Includes: 

★ TTL — 74/74LS and 74F 

★ CMOS 

★ Voltage Regulators 

| ★ Memory — RAM, ROM, EPROM 

★ CPU’s - 6800, 6500, Z80, 8080, 8085, 8086/8 | 

★ MPU support & interface — 6800, 6500, Z80, 
8200, etc. 


DISKETTES 

svr 


ATH AN A SS SD SOFT. 

. 24.95 

MEMOREX SSSD SOFT .... 

. 26.95 

VERBATIM sssdsoft .... 

. 29.95 

VERBATIM 10 SECTION HARD. 

. 29.95 

8 ” 


VERBATIM sssd soft .... 

. 44.95 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


visif OUR 

RETAIL STORE 


HOURS: 

M-F. 9-5: Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6 ’/ 2 % Sales 
Tax. Other California residents add 6 % Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price provided it is not below our cost. 
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Circle 84 on Reader Service card. 


FOR YOUR APPLE* $ 299 95 


★ 

★ 

★ 

★ 

★ 


APPLE* II COMPUTER USERS 
DISK DRIVE *299" 

Includes metal cabinet 
Color matches Apple ^ 

35 Tracks/single side 

Includes cable 

Use with Apple II Controller 


16K RAM CARD *69 95 

Upgrade your 48K Apple II to full 64K of RAM. 

Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 

Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 
Allows you to run Apple Fortran or Pascal with no 
difficulty. 

Available as bare board, kit, or assembled and tested 
board. 

BARE PC CARD — $28.00 KIT — $59.95 

COOLING FAN $ 69 95 

Easy installation. 

No modification of Apple required. 

Color matches Apple. 

Switch on front controls fan, 
computer and monitor. 

Ultra-quiet, reliable fan. 

Completely eliminates problems 
caused by overheating. 

*Apple is a trademark of APPLE COMPUTER, INC. 


BOOKS — BEST SELLERS 


OSBORNE/MC GRAW-HILL 

Apple II User's Guide.14.95 

CRT Controller's Handbook.6.99 

68000 Assembly Language 

Programming.16.99 

CBASIC User Guide.15.00 


SYBEX 

Your First Computer. 8.95 

The CP/M Handbook .14.95 

The PASCAL Handbook.18.95 

Microprocessor Interfacing 
Techniques.17.95j 


POWER SUPPLIES 

MODEL 1 $ 29 95 MODEL 2 s 39 ss 


OPEN FRAME STYLE 
MANUFACTURED 
BY SIGMA 
+5 VOLT 4 AMP 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
+ 12 VOLT 1 AMP 


FOR SHIPPING PLEASE INCLUDE $4 00 FOR UPS GROUND; $13.00 FOR UPS BLUE LABEL. 


EPSON 
PRINTERS 

MX-80 
MX-80FT 
MX-100 

CALL FOR PRICE 

WE HAVE APPLE AND TRS-80 
IN TERFACE CARDS AND CABLE S 

MONITORS 

NEC jb-1201 m $ 169 00 1 

ZENITH 2 VM 121 s 119 95 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET US KNOW AND 
WELL MEET OR BE A T THEIR PRICE! 
<SEE TERMS BELOW) 

★ Computer managed inventory— 
virtually no back orders! 

★ Very competitive prices! 

★ Friendly staff! 

★ Fast service — most orders 
shipped within 24 hours! 


5V 4 " disk drives 

TANDON 

TM100-1 (POR IBM PC) 229.00 1 
SHUGART 
SA400L 199.95 

CABINET FOR 5Va" 
DISK DRIVE 

* COLOR MATCHES APPLE 

★ FITS SHUGART 

SPECIAL — *2995 


4116 16K DYNAMIC RAMS 


250 NS 


8/ $ 1 1s 9 E 5 T 
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Circle 297 on Reader Service card. 


COMPUTERS 

ATARI" 600’“ 
COMPUTER SYSTEM 


■S 


800w16K *69900 

*800 Computer w/48K 

$ 790.00 


ATARI PERIPHERALS: 

Printer 825 - 650P° Asteroids . 

Disk Dr 810 - 48 &oo ; MissteCorrv^ 32 50 
Record 410 - 8200 ; SupBrkOut 


Paddle(pr) \ 16 05 
Joystick (pry 
32k RAM- 115. 00 
Basic Cart - 49°° 
Pac-Man 


Assem. Edit - 49°° 
Star Raiders- 45P° 
Basketball- 28°° 
Chess-32oo 

'or Centipede —► *36.95each 


MONITORS 
ZENITH *ZVM-121 

12in. 15MHz./GREEN Phos. 

$113.00 

‘j.CS.^KG-12. 

12in. 19MHz./GREEN Phos. 

Non-Glare Screen $13450 

BMC#BM-12A. 

12in. 15MHz./GREEN Phos. 

* 89.50.... 

' AMDEK^CM—13 ’(COLOR i) 

13in. / COLOR 11 . 

$375.00 

| Diskette Storage BOX 

♦ HARD PLASTIC* 

2pcs./ rf , (SRW) 

5^4 inch *" $ 5.00 


8 inch - 


$4.75ea 4 


QTY. PRICE AVAIL. 


concord 

COMPUTER 

PRODUCTS 

2910 B E. LA PALMA "WST 
ANAHEIM.CA. 92806 w 

( 714 ) 937-0637 

10.MIN ORDER/CA RES. ADD 6% ALLOW 2 WKS. OEL’Y IF 
Freight: PERSONAL CHECK IS SENT 

*10 -49 -**2.oo $250-499—*9oo send $ 1.00 
50 - 99 - 4.00 500-999-*- 119° for 
100-240-^8po 1000-UP—Call catalog 


Diskette SALEH 

“Wabash” 

5^4 8mch 

SS/SD * 22 . 00 * 25.00 
SS/DD 27.40 30.40 
DS/SD 0 34.90 

DS/DD 32.40 37.40 

[qty PRICE AVAIL. I 

Authorized Wabash Dist . 


8255 — 

8748-8 - 

3341PC- 

MM5060 

MC6800 

MC6802 

MC6850 

MC6821 


4.50 
►*3L00 
-* 2.00 
— 35c 
—*7.75 
*1495 
-•4.50 
-4.95 


COMPONENTS I 


Bare Bones APPLEII 

W/O =48K RAM= 

Keyboard 


Pwr. Supply 


450 . 


Microswitch: Power Supply: APPLE 
Keyboard/Pad: : 5 am p.: ReferenceManl. 

$95.00 i $124.00 : $1800 



* SPECIALS 5jc 

3inch Mini FAN— ►$8.95 
2111 —► $2-45 
8155—► $11.50 
ER 2501— *-*4.95 
AY5 1013A—► $2.95 
8202 —► *29.95 
6522—► $5.25 
2716(+5V)— ► *3.75 
2732—► *8.95 
50pin Connectors — ►*3.25 
EPROM Eraser—► *69.95 
APPLE Joystick—► *42.95 


REAL-TIME CLOCK 
CALENDAR (MSM5832) 

Description Mono Metal Gate CMOS I C 
Features 

Time. Month. Date. Year, A 
‘Day of Week 

• Bus Oriented 

'4 Bit Data Bus $6.45 

*4 Bit Address 

• 8/w Hold Selec ♦ W/ SPEC * 

'Inter Signal XTAL 

• 32 768Khz xtal Control $ < cn 

„ I.OU 

5v Pow Sup 

‘Low Power Dissipation 


NO P.O.BOX 
SHIPMENTS 


B Pos DIP 
SWITCH 
*1.35ea. 

10pcs /$io.oo 


Z.OU > 

* 295 °° 

16K RAM 

* 105°° 

VIDEX 

VIDEOTERM 

80 column 

$ 295 °° 

KEYBOARD 

ENHANCER 

$72C>oo 

CALIF COMP SYS 

APPLE 

CLOCK 

$12400 


MM5 3108^ ‘ ef. 
6331 —►*1.75 


1982 ’ 

1C MASTER 

2 Vois 

s 59.9S 



RO Sutgis ii litiitiiiici 11 

THE MPD 117 

turns an ordinary 
outlet into a cont¬ 
rolled power source 


GLOBAL 

LPK-1: 

Logic Probe 
Kit - complete 
nothing extra 
to buy Min 
pulse width 
30Qnsec 



74SOO 

74502 

74503 

74504 

74505 
74S08 
74S10 
74S15 
74S20 
74S22 
74S30 
74S37 
74S51 
74S65 
74S74 
74S85 


74S86 

74S112 

74S132 

74S138 

74S140 

74S158 

74S174 

74S175 

74S181 

74S182 

74S188 

74S240 

74S244 

74S471 

74S472 


TMS2532 11 SO 8/10 25ea 

DYNAMIC RAMs 

4027 2 00 8/1 75«a 

4116 200ns 1 50 8/1000 

4164 200ns 8 50 


2111 2 85 8/2 50ea 

2112 2 85 8/2 50ea 

2114 2 00 4/14 00 . 

2114 L 200ns 2 25 4/2 OOea 

hm6116 150ns 8 25 1 


1 20 8212 
1 20 8216 

2 75 1103A 

3 75 N82S185 
10 50 AY5 1013A 

4 50 1488 
1 45 1489 

1 10 MC6802 
1 35 MC6821P 
55 MC6850P 


I MC1330 
I MC1350 
I MC1358 
I MC1458 
I LM380 
I LM386 
I LM565 
I LM741 
I LM1310 
1 LM1800 
I LM 1889 


140 CPU 

.95 

25 Z80 
2 90 2 80 A 
2 95 Z80A PIO 
1.45 6502 
6502A 
808SA 
MC6800 


“ > SOCKETS 


10/9.70 20 10/2 70 

0/12 70 22 0/2 .70 

0/13.70 24 0/2.70 I 

0/14.70 28 0/3 00 I 

0/17 70 40 10/3.90 I 
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FOR ONLY $129.95 Learn Computing 
From The Ground 



Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Ifext Edi¬ 
tor/Assembler, Word Processor, 
Floppy Disks and more. 

EXPLORER/85 

Here's (he low cost way to team the fundamentals of com¬ 
puting. the all-important basics you'll need more and 
more as you advance in computer skills. For just $129.85 
you get the advanced-design Explorer/85 motherboard, 
with all the features you need to learn how to write and 
use programs And it can grow into a system that is a 
match for any personal computer on the market Look at 
these features: 8085 Central Processing Unit, the 
microprocessor "heart" of the Explorer/85. (Join the 
millions who will buy and use the 8080/8085 this year 
alone!) Four 8-hilp/usone6-bit input/output ports from 
which you can input and output your programs, as well as 
control exterior switches, relays, lights, etc. a cassette 
interface that lets you store and reload programs you've 
learned to write . deluxe 2,000 hyte operating 
system/mnnitar makes it easv to learn computing in 
several important ways: • It allows simpler, faster writ¬ 
ing and entering of programs • It permits access by you 
to all parts of thp system so you can check on the status of 
any point in the program • It allows tracing each pro¬ 
gram step by step, with provision for displaying all the 
contents of the CPU (registers flags, etc.) • and it 
does much more! 

You get all this in the starling level (Level A) of the 
Explorer/85 for only $129.95. Incredible! To use. just 

E lug in your 8VDC power supply and terminal or 
eyboard/dtsplay — if you don't have them, see our 
special offers below 

□ Level A computer kit (Terminal Version) $129.96 
plus $3 P&I * 

□ Level A kit (Hex Keypad/Display Version).. $129 95 
plus S3 P&I.* 

LEVEL B — This building block converts the mother¬ 
board into a two-slot S100bus (industry standard) com¬ 
puter Now you can plug in any of the hundreds of S100 
cards available 

□ Level B kit $49.95 plus $2 P&l* 

□ S100 bus connectors (two required) $4.85 each, 
postpaid 

LEVEL C — Add s 
computing power: this "build¬ 
ing block" mounts directly on 
the motherboard and expands 
the S100 bus to six slots. 

□ Level C kit. $39.95 plus S21 

P&I.* 

□ S100 bus connectors (five 
required) . $4.85 each, 

postpaid. 

LEVEL D — When you reach the point in learning that re¬ 
quires more memory, we offer two choices either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single S100 card, our famous 
"|AWS." 

Level D kit: (CHECK ONE) .. □ 4k on board $49.95 
plus $2 Pftl\ □ 16k S100 "|AWS ; $149.96 plus $2 

P&1*:G 32k S100 JAWS $199.95 plus $2 P&I*:G 48k 
S100 "JAWS $249.95 plus $2 P&l*: □ 64k SlOO 
'"JAWS" $299.95 plus $2 P4IV 
LEVEL E — An important "building block, it activates 
the 8k ROM/EPROM space on the motherboard Now just 
plug in our 8k Microsoft BASIC or your own custom 
programs 

□ Level E kit $5.95 plus 50< Pal * 

Microsoft BASIC — It's the language that allows you to 
talk English to your computer! It is available three ways: 
□ 8k cassette version of Microsoft BASIC (reauires Level 
B and 12k of RAM minimum: we suggest a 16k SlOO 
'"|AWS" — see above) $64 95 postpaid 
D 8k ROM version of Microsoft BASIC: (requires Level B 
a Level E and 4k RAM: just plug into your Level E sockets. 
We suggest either the 4k Level D RAM expansion or a 16k 
SlOO TAWS'") $99.95 plus $2 Pal * 

□ Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller. 8" floppy disk drive) 
$325 postpaid 

TEXT EDITOR/ASSEMBLER — The editor/assembler 
is a software tool (a program) designed to simplify the task 
of writing programs As your programs become longer 
and more complex, the assiTnbler can save you many 
hours of programming time This software includes an 
editor program that enters the programs you write, makes 
changes, and saves the programs on cassettes The assem¬ 
bler performs the clerical task of translating symbolic 
code into the computer-readable object code The editor/ 
assembler program is available either in cassette or a 
ROM version 

□ Editor/Assembler (Cassette version: requires Level 
“B" and 8k (min.) of RAM — we suggest 16k "JAWS — 
see above) $59.95 plus $2 P&l * 

□ Edilor/Assembler (ROM version supplied on an SlOO 
card: requires Level B and 4k RAM (min )— we suggest 
either Level D or 16k ")AWS ) $99 95 plus $2 P& I * 

8 " FLOPPY DISK — A remarkable building block. 
Add our 8" floppy disk when you need faster operation: 
more convenient program storage, perhaps a business ap 
plication, and access to the literally thousands of programs 
and program languages available today You simply plug 
them into your Explorer/85 disk system — it accepts all 
IBM-formatted CP/VKprograms 
□ 8" Floppy Disk Drive $499 96 plus $12 P&l * 

□ Floppy Controller Card $199.95 plus $2 P&l. * 

□ Disk Drive Cabinet & Power Supply $69i 95 plus 
$3 P&I.* 

□ Drive Cables (set up for two drives) . $25.00 plus 

$1.50 P&l * 

□ CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler, dynamic debugger, and other features 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs $150 00 postpaid. 

NEED A POWER SUPPLY? Consider our AP-1. It can 
supply all the power you need for a fully expanded Ex¬ 
plorer/85 (note: diskdrives have their own power supply) 
Plus the AP-1 fits neatly into the attractive Explorer steel 
cabinet (see below) 

□ AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel 

cabinet >39.98 plus $2 P&l. • - 

NEED A TERMINAL? We 
offer you choices: the least ex¬ 
pensive one is our Hex 
Keypad/Display kit that dis¬ 
plays the information on a 
calculator-type screen. The 
other choice is our ASCII 
Keyboard/Computer Terminal 
kit. that can be used with either 



4 Plug in Level E here, ur:- 
cents Microsoft BASIC or 
1 Plug in Netronic's flex Euifor/Assembler in ROM 
Keypad/Display 5. Add two)5100hrxirtJs 

2. Add Level B to convert to «. Add you own custom eir- 

SiOO edits (prototyping oren) 

3. Add 4k RAM 7- f>innecf terminal 


a CRT monitor or a TV set (if you have an RF modulator) 

□ Hex Keypad/Display kit . $69.96 plus $2 P&l.* 

□ FASTERM - 64 TERMINAL KIT - Featuring a 56 key 
ASCII Keyboard. 128 character set upper and lower case. 
75ohm output. 8 baud rates 150 to 19.200(switch select' 
able). RS232/C or 20 MA output. 32 or 64 character by 16 
line formats, complete with 
Deluxe Steel Cabinet and 
Power Supply $199.95 
plus $3 P&l * 




□ RF Modulator kit (allows you to use your TV set as a 
monitor) $8.95 postpaid 

□ 12" Video Monitor (10MHz bandwidth) $139.95 

S lus $5 PA I * 

1 Deluxe Steel Cabinet for the, 

Explorer/85 $49.95 plus $3' 

P&l * 

□ Fan for cabinet . $15.00 

plus $1 50 P&l * 


ORDER A SPECIAL-PRICE 
EXPLORER/85 PAR—THERE’S 
ONE FOR EVERY NEED. 



□ Beginner Pak (Save $26 00) — You get Level A (Ter¬ 
minal Version) with Monitor Source Listing ($25 value) 
AP-1. 5-amp. power supply. Intel 8065 Users Manual 
(Reg $199 95) SPECIAL $168.95 plus $4 P&l * 

D Experimenter Psk (Save $53 40) — You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Listing, and AP-13-amp power supply (Reg. 
$279 95) SPECIAL $219.95 plus $6 P&I * 

□ Special Microsoft BASIC Pak (Save $103.00) - You get 
Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM. Intel 8085 User Manual. Level A Moni¬ 
tor Source Listing, and AP-1. 5-amp. power supply 
(Reg $439 70) SPECIAL $329.95 plus $7 P&I * 

□ Add a Rom-Version Text Editor/Assembler (Requires 
levels B and Dor SI00 Memory) $99.95plus $2 P&J* 
Starter 5" Disk System - Includes Level A, B floppy disk 
controller, one CDC 8” disk-drive, two-drive cable two 
SlOO connectors: just add your own power supplies, 
cabinets and hardware □ (Reg $1065 00) SPECIAL 
$999.95 plus $13 P&I V □ 32k Starter System. $1045.95 
plus $13 P&l .* □ 48k Starter System. $1095.95 plus $13 
P&l.* □ 64k Starter System. $1145.95 plus $13 P&I * 

□ Add to any of above Explorer steel cabinet. AP-1 Five 
amp. power supply. Level C with two S100 connectors, 
disk drive cabinet and power supply, two sub-D connec¬ 
tors for connecting your printer and terminal (Reg 
$225 95) SPECIAL $199.95 plus $13 P&l * 

□ Complete 64K System Wired & Tested $1650.00 
plus $26 P&l * 

G Special! Complete Business Software Pak (Save 
$625 00)— Includes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package (Reg $1325) SPECIAL $699 95 postpaid 


‘Ptrl stands for "postage fr insurance ." For Omodion or¬ 
ders. double this amount 


Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg trademark of Digital Research 


^ m ^^^CUpand^naii^nUread)^^ 

SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn. Residents add sales tax): $_ 

Paid by: 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ MASTER CARD (Bank No. _ 


Accl No. 

Exp Dale 

Print Name 


Address 


r.ity 


St it If 

7-ip 




S^kNETRONICS Research&DevelopmentLtd. 

JJJ^333_Ljtchneld B Rj3ad, Nevv Milford, CT 06776 


ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals, now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It’s all 
yours: electronic newspapers, educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul¬ 
letin boards . . . and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The ‘smart” version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with paqe-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more ... simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the mlllion-dollar computers and data services today .. we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case)... 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600, 

19, 200, (switch sel.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: IV 
P/P (EIA RS-170) . .. CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling... 
REVERSE VIDEO . BLINKING CURSOR . . PARITY: off, even or odd . . . STOP BITS: 1. 1.5, 

2 ... DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell ... PRINTER OUTPUT: prints all incoming data ... IK ON BOARD RAM ... 

2K ON BOARD ROM . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400. 
4800, 9600, 19, 200 . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insert/delete character, for¬ 
ward/back tab . . LINE OR PAGE TRANSMIT . PAGE PRINT FUNCTION . . . CURSOR POSI¬ 
TIONING: up, down, right, left, plus absolute cursor positioning with read back ... VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank .. GRAPHICS: 12,000 
pixel resolution block plus line graphics .. ON-SCREEN PARITY INDICATOR ... PARITY: off, 
even or odd. . . STOP BITS: 110 baud 2. all others 1 . .. CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . BLINKING 
BLOCK CURSOR . CRYSTAL CONTROLLED 2K ON BOARD RAM . . ASCII ENCODED 
KEYBOARD 56 key/128 character . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A FULL DUPLEX, FCC APPROVED . . DATA RATE: 300 baud 
.. . INTERFACE: RS232/C and TTY . .. CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel... NO POWER SUPPLY RE¬ 
QUIRED. 

ASCII KEYBOARD ASCII-3 56 KEY/128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . FULLY DEBOUNCED . 

2 KEY ROLLOVER . . POS OR NEG LOGIC WITH POS STROBE 
REQUIRES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I . SERIAL I/O TO 9600 BAUD 80 
CHARACTER COLUMN (132 COMPRESSED) . . 10” TRACTOR FEED 
. . . UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . 

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . BI-DIRECTIONAL 
PRINTING 


Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. d. p «. 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 


□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&l 
... wired & tested $249.95 plus $3 P&l . .. graphics option: add $19.95 to 
each of above 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3 P&l ... wired and tested $369.95 plus $3 P&l 

□ FASTVID-64 VIDEO BOARD (requires -*- 5 & -12V DC) .. . kit $99.95 plus $3 
P&l ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&l ... 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC). .. kit $199.95 
plus $3 P&l ... wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires +5& -12VDC) ... kit $69.95 plus $3 P&l ... 
wired and tested $89.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phosphor)... wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3 
P&l 

D DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $_ 

□ Personal Check □ Cashier’s Check/Money Order 

□ VISA □ MasterCard (Bank No._) 

Acct. No._ Exp. Date_ 

Signature _ 

Print Name_ 

Address_:_ 

City _ State _ Zip _ 
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Circle 41 on Reader Service card. 


I ■'Number ol Pins of each 1C. I 


Part No. 

SN7400N 

SN7401N 

SN7402N 

SN7403N 

SN7404N 

SN7405N 

SN7406N 

SN7407N 

SN7403N 

SN7409N 

SN7410N 

SN7411N 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7420N 

SN7421N 

SN7422N 

SN7423N 

SN7425N 

5N7426N 

SN7427N 

SN7428N 

SN7430N 

SN7432N 

SN7437N 

SN7438N 

SN7439N 

SN7440N 

SN7441N 

SN7442N 

SN7443N 

SN7444N 

SN7445N 

SN7446N 

SN7447N 

SN7448N 

SN7450N 

SN7451N 

SN7453N 

SN7454N 

SN7459A 

SN7460N 

SN7470N 


74LSOO 

741S01 

74LS02 

74LS03 

741S04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS7B 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 


CD4000 
C04001 
C34002 
CD4006 
CD4007 
C04009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
C04018 
CD4019 
CD4020 
CD4021 
CD4022 
C04C23 

CD4024 

CD4025 
CD4026 
CD4027 
CD4028 
C04029 
C34030 
CD4034 
IC04035 


Part No. 


SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74104N 
SN74105N 
SN74107N 
SN74109N 
SN74116N 
SN 74121N 
SN74122N 
SN74123N 
SN74125N 
SN74126N 
SN74132N 
SN74136N 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN741S5N 


74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74LS125 

74LS126 

74LS132 

74LS133 

74LS136 

74LS138 

74LS139 

74LS151 

74LS153 

74LS154 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS165 

74LS168 

74LS169 

74LS170 

74LS173 

741S174 

74LS175 

74LS181 

74LS190 

74LS191 


16 2.95 
24 2.95 
24 2.95 


CA—LINEAR 


CA3060N 16 

CA3080H 
CA3081N 16 

CA3082N 16 

CA3083N 16 

CA30RRN 14 


CD4040 
C04041 
C04042 
CD4043 
C04044 
CD4046 
C04047 
C04048 
C04049 
CD4050 
C04051 
C04052 
CD4053 
C04056 
C04059 
C04060 
C04066 
CD4068 
C04069 
CD4070 
CD4071 
CD4072 
C040 73 
C04075 
CD4076 
C04078 
C04081 
CO4082 
0D4093 


ParlNe. 

SN74156N 

SN74157N 

SN74160N 

SN74161N 

SN74162N 

SN74163N 

SN74164N 

SN74165N 

SN74166N 

SN74167N 

SN74170N 

SN74172N 

SN74173N 

SN74174N 

SN74175N 

SN74176N 

SN75177N 

SN74179N 

SN74180N 

SN74181N 

SN74162N 

SN74184N 

SN74185N 

SN74190N 

SN74191N 

SN74192N 

SN74193N 

SN74194N 

SN74195N 

SN74195N 

SN74197N 

SN74198N 

SN74199N 

SN74221N 

SN74251N 

SN74276N : 

SN74279N 

SN74283N 

SN74284N 

SN74285N 

SN74365N 

SN74366N 

SN74367N 

SN74368N 

SN74390N 

SN74393N 


74S243 

74S244 

74S251 

74S253 

74S257 

74S258 

74S260 

74S280 

74S287* 

74S288* 

74S373 

74S374 

74S387* 

74S471* 

74S472* 

74S473* 

74S474' 

74S475* 

74S570* 

74S571* 

74S572* 

74S573* 

74S940 

74S941 


16 1.19 

16 1395 
16 1395 
24 11.95 
16 13.95 
16 7.95 

24 13.95 


MICROPROCESSOR COMPONENTS 


Pan No. -«!* STATIC RAMS Priw 

1 16 256x1 (650ns).149 

1 22 256x4 (450ns) 8101.2 49 

2 16 1024x1 (350ns).89 

02 16 1024x1 (450ns I P.1.49 

1 18 256x4 (450ns)8111.2.95 

2 16 256x4 (450ns) MOS .2 95 

4 18 1024x4 (450ns :> 2.25-8/14.95 

4L 18 1024x4 (450ns) l.P 2.49-8/16.95 

4-2 18 1024x4 (200ns) 2.49-8/18.95 

4L-2 18 1024x4 (200ns) L.P 2.95-8/19.95 

1-3 18 4096x1 (150ns). 3 95 

7 1 8 4096x1 (70ns).4 95 

8 18 1024x4 70ns) 8.95 

54044 16 4096x1 (450ns).3.95 

54045 18 1024x4 450ns) 3.95 

1 22 256x4 (450ns CMOS .4.95 

5257 18 4096x1 450rs)4044 .4.95 

6116-4 24 2048x8 200ns)CMOS 7.95 

6116LP-4 24 2048x8 (200ns) L.P. CMOS 8.95 

9 16 16x4 (50ns) 3101.2.25 

920 22 256x4 ( 250ns) CMOS (6551). . 3 95 

921 18 256x4 ( 250ns) CMOS . 3.95 

929 16 1024x1 (250ns) CMOS (6501).3 95 

930 1 8 1024x1 (250ns) CMOS (6518).3 95 

1189 16 16x4 ( 35ns) 93405 .1.95 

200 16 256x1 80ns) 93410 .3.95 

206 16 255x1 (60ns 93411 .3.95 

.289 16 16x4 (35ns) 3101 .2 25 

110 16 1024x1 (50ns) 0.0.(93415) 3.95 

125 16 16x4 (50ns) O.C. (74S289) 2.25 


EPROMS 

24 256x8 (1US). 

24 1024x8 (450ns). 

24 1024x8 (550ns) SM0C24B . 
24 2048x8 (450ns) 2716 ... 

24 4096x8 (450ns) NMC2532 . 


3.95 

2.95 

6.95 

9.95 
84.95 


28 8192x8 (450ns; 84.95 

24 2048x8 ( 450ns) 3 voltage 7.95 

24 2348*3 (45Cn$) 

24 4096x8 (450ns) 

24 1024x8 (450ns) single +5V 

26 8192x8 (450n$) 


MICROPROCESSOR CHIPS 

Z80 (7800) 40 CPU (MK3880N) (2MHz) 

Z80A (780-1) 40 CPU (MK3880N-4) (4MHz) 

Z80B 40 CPU (M K3880N-6)(6M Hz). 

COP1802 40 CPU . 

2650 40 MPU 

■DM2901 ADC 40 CPU 4-M shea (Com Tenp Gr.) 
'—.'’U w/Clock (65K bytes mem.) . 


MCS6502 


I Inter Adapt (MC6820) 

iterrupt Controller. 

HI ROM (MC68A30-8) . 


„ _. Jw/O0Cfc(6L... 

NS803SN-6 40 MPU-8-blt <6MHz) 

INS8039N-6 40 CPU-Sgl chp8-bit(128bts Ram) 6.95 

INS8040N-6 40 CPU (256 bytes RAM) .14,95 

INS8070N 40 CPU (64 byles RAM) 19.95 

INS8073N 40 CPU w/BasIc Micro Interpreter 24.95 

P8085 40 CPU. 

MICROPROCESSOR MANUALS 

M-Z80 User Manual.7.50 

M-C0P1802 User Manual 7.50 

M-26SO User Manual.5.00 

6800/6800 SUPPORT DEVICES 

40 MPU.4.95 

40 MPU with clock and RAM 

24 128x8 Static RAM 

40 Peripheral inter. 

24 Priority inter 

24 1024x6-bll I 

24 Asynchronous Conun. Adapter 

24 Synchronous Serial Data Adapter 

24 0-600bps Digital MODEM 

24 2400bps Modulator.12.95 

16 Ouad 3-state bus trans. (MC8T26) . .2.25 

8080/8080A SUPPORT DEVICES 

INS8080A “ — 

DP8212 
DP8214 
OPS?16 
DP8224 
DP8226 
DP8228 
DP8Z38 
INS8243 
INS8250 
DP8251 
DP8253 
DP8255 
DP8257 
DP8259 
DP8275 
0P8279 
0P8303 
DP8304 
DP8307 
DP8308 
DP8310 
0P8311 


24 8-bil Input/Outpul. 

24 Priority Interrupt Control. 

16 Bi-Directional Bus Driver. 

16 Clock Generator/Driver 

16 Bus Driver. 

28 System Controller/Bus Driver 

28 System Controller. 

24 l/O Expander lor 48 Sertes 
40 Asynchronous Comm. Element 
28 Prog. Comm I/O (USART) 

24 Prog. Interval Timer 
40 Prog Peripheral I/O (PPI), 

40 Prog DMA Control. 

28 Prog interrupt Control 
40 Prog. CRT Controller 

Prog. Kevboard/Oispfay interface 
System Timing Element 
8-bit Bi-Directional Receiver 


20 8-bit Bi-C 
20 8 bit Bi-Directional Receiver 
20 8-bil Bi-Directional Receiver 
20 Octal Latched Peripheral Driver 
20 Octal Latched Peripheral Driver 


.3 95 
4.95 
15 95 
10 95 
4.95 
5.75 
9 95 


6 95 
.29 95 
8 95 
3.95 
2.49 
2 49 
. 2 49 


. 4.95 


Part Nj. * 

1103 

4027 

4116N-2 

4116N-3 

4116N-4 

4164N-2 

MM5261 

MM5262 

MM5270 

MM5280 

MM5290-2 

MM5290 3 

MM52904 

MM5298-3 


DYNAMIC RAMS 


15 1024x1 

16 4096x1 
16 16.384x1 
16 16,384x1 
16 16.384x1 
16 65,536x1 
18 1024x1 
22 2048x1 
18 4096x1 
22 4096x1 
16 16.3B4x1 
16 1 6.384x1 
16 16.384x1 
16 8192x1 


.99 

.2.49 

2.25 - 8/IB.95 

1.95- 8/14.95 
1.48-8/10.85 

9.95- 8/69.95 
.49-8/1.95 
.49-8/1.95 

250ns) MK4096 4.95 

200ns) 2107 . 3 95 

150ns) 2.25-8/18.95 

200ns) 1.95-8/14.95 

250ns) 1.49-8/10.95 

200ns. 1.69 


SOON) 
aonoj 
200ns) 
300ns). 
355ns;. 


PROM O.C. (6330-1) 
PROM T S. <6301-1) 
PROMT.S. (6331 -1) 
PROM O.C. (6300-1) 
PROMTS (6309-1) 
PROMT S (6349-1) 


256x4 

256x4 

512x4 


1.49 
1.95 
1.95 

1.95 

5.95 

4.95 

PROM T S (DV87S296N) Sill 
PROM O.C. (63401 4.95 

>8S86) 9.M 

2.95 

2.95 

4.95 

4.95 

2.95 

9.95 

2.95 

3.95 
3.95 


16 32x8 

16 256x4 

20 256x8 

20 512x8 

20 512x8 

24 512x8 

24 512x8 _ 

24 1024x8 PROM T.S. (TBP28S86) 

16 512x4 PROM O.C (6305) . 

16 512x4 PROM T.S. (6306) 

18 1024x4 PROM O.C. (6352) . 

18 1024x4 PROM T.S. (82S137) 

16 32x8 PROM O.C. (27S18) 

24 512x8 PROMT.S. (27S15) 

‘ " PROMT.S. 27S19) 

PROM O.C. (27S20) 
PROMT.S. (27S21) 


PROM O.C. (27S121 5.95 


74S188 
74S287 
74S288 
MSM7 
74S471 
74S472 
74S473 
74S474 
74S475 
74S478 
74S570 
74S571 
74S572 
74S573 
82S23 
82S115 
82S123 
82S126 
62S129 
82S130 

82S18S 1 _ ___ 

0M87S1 BON 24 1024x8 PROM O.C. (82S180) 

DM87S181N 24 1024x8 PROM T.S. (82S181) 

DM87S184N 18 2048x4 PROM O.C. (82S184) 

0M87S185N 18 2048x4 PROM T.S. (82S185) 

DM87S190N 24 2048x4 PROM O.C. (82S190) 

DM87S191N 24 2048x8 PROM T.S. (82S191) 

ROM’S 

2513 (2140) 24 Character Generator (Upper Case)_9.95 

2513 (3021) 24 Character Generator (Lower Case). . .9.95 
NMOS READ ONLY MEMORIES 
MCM66710P 24 128x9x7 ASCII Shifted w/Greek 13.50 

MCM66740P 24 128x9x7 Math Symbol & Pictures 13.50 

MCM66750P 24 128x9x7 Alpha. Control Char. Gen. 13.50 

OATA ACQUISITION 

DC10 Mostek DC/DC Convert +5V to -9V 2.95 

MC3470P 18 Floppy Disk Read AMP System 4 95 

MC1408L7 16 7-bit D/A Converter (DAC0807LCN) .2.49 

MC1408L8 16 8-blt D/A Converter (DAC0808LCN) 2.95 

AF10C-1CN 16 Universal Active Filler 2.5%.5.95 

AF121-1CJ 24 Touch Tone Low Band Filter 19.95 

AF122-1CJ 24 Touch Tone High Band Filler. 19.95 

LM308CH Super Gam Op Amp 1.15 

LM334Z Constant Current Source.1.30 

Temperature Transducer .1.40 

8 JFET Input Op Amp 
‘ Sample & Hold Amp 


18 2048x4 PROMT.S. (TBP24S81) 9.95 

“* -- --'-- 9.98 

9.95 
9.95 
9.95 
19.95 
19.95 


LM335Z 
LF356N 
LF398N 
LM399H 
AD009M 
MGO0O0 

ADC0809 
A0C0817 
DAC1000 
DAC1008 
DAC1020 
0AC1022 
0AC1222 

C04051N _ , . 

AY-5-1013A 40 30K BAUO UART TTR1602).3.95 


. _._Id Amplifiers 3.95 

Temp.Comp.Prec. Ref. (,5ppm/C*) 5.00 

20 8-bit A/D Converter (1 LSB). 3.49 

16 8-bit 0/A Converter (0.78% Lin.) 195 

28 8-blt A/D Converter (8-Ch. Multi.) 4.49 

40 8-bit A/D Converter (IB-Ch. Multi ) . . 9 95 
24 10-bit D/AConv Mic r o Comp (0.05%) 13 95 
20 10-bit D/AConv. Mic'O Comp (0.20%) .7.95 
16 10-bit 0/A Converter (0.05% Lin.) 8 49 
16 10-bit D/A Converter (0.20% Lin.) .5.95 

18 12-bit 0/A Converter (0.20% Lin. .6 95 

16 8-Channel Multiplex* 

--ART (TR 

SPECIAL FUNCTION 

DS0O25CN 8 Dual MOS Clock Driver (5MZ) 

DS0O26CN 8 Dual MOS Clock Driver (5MZ) 

INS1771N-1 40 Floppy Disk Controter 
INS2651N 28 Communication Chip 

MM58167N 24 Microprocessor Real Time Clock 

MM58174N 16 Micro. Compatible Time Clock. 

C0P402N 40 Microcontroller w/64-digit RAM 

and Direct LEO Drive 

COP402MN 40 Microprocessor w/64-digil RAM 
& Direct LED Dnrve w/N Buss Int. 

COP470N 20 32-seg VAC Fluor . Orvr. (20-pin pkg.) 

TELEPHONE/KEYBOARD CHIPS 

AY-5-9100 18 Push Button Telephone Ora er.14.95 

AY-5-9200 16 Repertory Dialer 14.95 

AY-5-9500 14 CMOS Clock Generator .4.95 

AY 5-2376 40 Keyboard Encoder (88 keys).9.95 

HD0165-5 24 Keyboard Encoder (16 keys) 9.95 

74C922 18 Keyboard Encoder (16 keys.4.49 

74C923 20 Keyboard Encoder (20 keys).4.95 

MM53130N 18 Touch Tone Dialer.5.95 

MM53190N 20 Push Button Pulse Dialer 4.49 


NATIONAL EPROM-RAM SALE 


2708-5 24 1024x8 (550ns) EPROM (SM00246) $2.95 each 

27160-5 24 2048x8 (550ns) EPROM.3.95 each 

2758Q-8 24 1024x8 (450ns) EPROM Single +5V.2.95 each 

2732-5 24 4096x8 (550ns) EPROM 6 95 each 

27640 28 8192x8 (450ns) EPROM.19.95 each 

4164N-2 16 65,536x1 (200ns) Dynamic RAM 8/69.95 or 9 95 each 

MM5290-4 16 16,384x1 (250ns) Dynamic RAM 8/10.95 or 1 49 each 


25 Pin — D Subminiature (meets RS232) 

‘ Price 


0B25P PLUG (RS232) 

0B25S SOCKET(RS232) . 

0B25PF-179 PLUG (RS232) Wire Wrap style 

OB51226-1 CABLE COVER tor 0B25P or D025S 

>P-831 PLUG-Right Angle-PC Mount 

DB25S-831 SOCKET - Right Angle - PC Mount 
020418-2 Screw Lock tor DB25 Series Connectors 

(Locks connector to panel) 


MV 

nn nr 


Solder Eyelet/Wire Wrap Edge Card 

Part No. Contacts So. - 


15/30SE 

18/36SE 

22/44SE 

22/44PC 

50/100SE 

22/44WW 

67031-5 

R681-1 

R681-2 


15/30 

18/36 

22/44 

22/44 

50/100 

22/44 

22/44 

50/100 

50/100 


a*” 

Wire Wrap - Level 3 


1C SOCKETS 

For Socket Required, See Column After The 1C Part No. 

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 

LEVEL #3 1-24 25-49 50-100 


.20 

.27 


.63 .62 .61 

— Soldertail Standard Tin & Gold Also Available — 


B pin WW 
ID pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 


1.08 

1.3S 

1.26 

1.S3 

1.99 


$10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6 V 2 % Sales Tax 
Postage — Add 5% plus S1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 



Spec Sheets — 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 


ameco 


ELECTRONICS 


^ r , NEWt 

l *•••* Number \ 
7 Telex 176043 ' 


Pan No. 

7045IPI 28 

7045EV/K4* 28 

7106CPL 40 

7106EV/KIT 40 

7107CPL 40 

7107EV/Kit* 40 

7116CPL 40 

7117CPL 40 

7201IUS 

72051PG 24 

7205EV/KH* 24 

7206CJPE 16 

7206CEV/KH' 16 
7207AIP0 14 

7207AEV/Kil* 14 
7208IPI 28 

7209IPA 8 

72151 PG 24 

7215EV/KH* 24 

7216AIJI 28 

7216CUI 28 

721601PI 28 

7217UI 28 

7217AIP1 28 

7224IPL 40 

7226AIJL 40 

7226AEV/Kit* 40 
72401JE 16 

7242IJA 8 

72501 JE 16 

7260IJE 16 

7555IPA 8 

75561PD 14 

7611BCPA 8 

7612BCPA 8 

7621BCPA 8 

7631CCPE 16 

7641CCPD 14 

7642CCPO 14 

7660CPA 8 

8038CCPD 14 

8048CCPL 16 

8069CCO 
8?11 CPA 8 

8212CPA 24 


C.OS Precision Timer.14.95 

Stopwatch Chip. XTL. 19.95 

3% Digit A/D (LCO Drive).9 95 

1C. Circuit Board. Display. 34.95 

3% Digit A/D (LEO Drive).11.95 

1C. Circuit Board. Display.29.95 

3% Digit A/D LCD Dis. HID.16.95 

3% Digit A/D LED Dis. HID.15.95 

Low Battery Vc« Indicator... 2.25 

CMOS LED Stopwatch/Timer .12.95 

Stopwatch Chip. XTl.14.95 

Tone Generator.4.95 

Tone Generator Chip, XTL. 7.95 

Oscillator Controller.5.95 

Freq Counter Chip. XTL.7.95 

Seven Decade Counter .15.95 

Clock Generator .3.95 

4 Func. CMOS Stopwatch CKT. 13.95 

4 Func Stopwatch Chip. XTL 14 95 

8 Digit Unrv. Counter C.A. 29 95 

8 Digit Freq. Counter C.A. .24 95 

8 Digit Freq. Counter C.C.19.95 

4 Digit LEO Up/Oown Counter C.A.10.95 

4 Digit LED Up/Oown Counter C.C.14.95 

LCD 4W Digit Up Counter DRI 10 95 

8 Digit Univ. Counter. 29 95 

5 Function Counter Chip. XTL 74 95 

CMOS Bin Prog. Tlmef/Counlei .4.95 

CMOS Divide-by-256 RC Timer .2.25 

CMOS BCD Prog. Tinier/Counter.6.00 

CMOS BCD Prog. Timer/Counter .5.25 

CMOS 555 Timer.1.45 

CMOS 556 Timer. .2.20 

CMOS Op Amp Comparator.5MV 2.25 

CMOS Op Amp Ext Cmvr 5MV 2.95 

CMOS Dual Op Amp Comp.5MV 3.95 

CMOS TriOp Amp Comp 10MV 5 35 

CMOS Ouad Op Amp Comp.10MV 7.50 

CMOS Quad Op Amp Comp 10MV 7 50 

Vottace Converter .2.95 

Waveform Generator .3.95 

Monolithic Logarithmic Amp.19,95 

50ppm Band -GAP Volt Ret Diode.2.50 

Volt Ret/Indicator 



LH0002CN 10 5.95 

LM10CLH 3.95 

LM11CLH 3.95 

LH00700H 4.95 

TL071CP 8 .49 

TL072CP 0 .59 

TL074CN 14 1.49 

TL081CP 8 59 

TL082CP I .59 

TL084CN 14 .59 

LM3O0H 


LM301CN I 

LM301CH 

LM302H 

LM304H 

LM305H 

LM307CN 8 

LM308CN 8 

LM309H 

LM309K 

LM310CN 8 

LM311CN 8 

LM312H 

LM317MP 

LM317T 

LM317K 

LM318CN 8 

LM319N 14 

LM320K5 

l M320K-12 

LM320K-15 

LM320T-5 

LM320T-12 

LM320T-15 

LM323K 

LM324N 14 

LM329DZ 

LM331N B 

LM334Z 

LM335Z 

LM336Z 

LM337T 

LM337MP 

LM338K 

LM339N 14 

LM340K-5 

LM340K-12 

LM340K-15 


35 


LM340T-5 

LM340T 12 

LM340T-15 

LM341P-5 

LM341P-12 

LM341P-15 

IM342P-5 

LM342P 12 

LM342P-15 

LM348N 

LM350K 

LF351N 

LF353N 

LF355N 

LF358N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N3 

LM387N 

LM389N 

LM392N 

LF398N 

LM399H 

TL494CN 

TL496CP 

NE510A 

NE529A 

NE531V 

NE536H 

NE540H 

NE544N 

NE550A 

NE555V 

LM556N 

NE564N 

LM565N 

LM566CN 

LM567V 

NE570N 


8 3.95 
5.00 
16 2.95 


NE571N 

LM703CN 

LM709N 

LM710N 

LM711N 

LM723N 

LM733N 

LM73SN 

LM741CN 

MC1741SCG 

LM747N 

LM748N 

LM1014N 

LM1310 

LM1458CN 

LM1488N 

LM1489N 

LM1496N 

LM 1556V 

LM1800N 

LM1871N 

LM1872N 

LM1877N-9 

LM1B89N 

LM1B96N 

LM2002T 

LM2877P 

LM2878P 

LM2896P 1 

LM3189N 

LM3900N 

LM3905CN 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4136N 

RC4151NB 

RC4194TK 

RC4195TK 

LM4500A 

ICL8038B 

LM13080N 

LM136O0N 

75138N 

75450N 

75451CN 

75492 


18 1.95 
14 2.95 
1.49 


18 3.49 
18 3.49 


1.95 

3.95 
3.95 


CAPACITOR CORNER 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (41 5) 592 8097 


Value 
10 pf 
22 pf 
47 pf 
100 pf 
220 Pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


1-9 10-99 100+ 
" .05 


Value 
,001/iF 
■0047/iF 
•01 /iF 
.022// F 

sr 


1-9 10-99 100+ 




.05 


.06 .05 

.07 .06 


.12 .10 


.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

100 VOLT MYLAR FILM CAPACITORS 

.001 mf .12 .10 .07 I ,022m f .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

,0047mf .12 .10 .07 .lmf .27 .23 .17 

,01m f .12 .10 .07 I .22m f .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 


.1/35V 

.39 

JM 

.29 

1.5/35V 

.41 

.37 

.29 

. 15/35V 

.39 

.34 

.29 

2.2/35V 

.51 

.45 

.34 

.22/3SV 

.39 

.34 

.29 

3.3/25V 

.53 

.47 

.37 

.33/35V 

.39 

M 

.29 

4.7/2SV 

.63 

.56 

.45 

•47/3SV 

.39 

M 

.29 

6.8/25V 

.79 

.69 

.55 

.68/3SV 

.39 

.34 

.29 

15/25V 

1.39 

1.25 

.95 

1.0/3SV 

.39 

.34 

.29 

22/6V 

.79 

.69 

.55 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500+ Radial 1-99 100-499 500+ 


•47/50V 
1.0/50V 
3.3/50 V 
4.7/25V 
10/25V 
10/50V 
22/25V 
22/SOV 
47/2SV 
47/50V 
100/25V 
100/50V 
220/25V 
220/S0V 
470/25V 
1000/16V 
2200/16V 


.18 .15 .11 
.19 .16 .12 
.19 .16 .12 
.24 . 20 .18 


.49 .45 .41 


.47/2SV 
•47/SOV 
1.0/16V 
1.0/25V 
1.0/50V 
4.7/16V 
4.7/25V 
4.7/50V 
10/16V 
10/25V 
10/50V 
47/50V 
100/16V 
100/25V 
100/50V 
220/16V 
470/25V 


.12 

.14 .13 

.13 .12 


.25 .23 .21 
.37 .34 .31 
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Circ le 41 on Reader Ser vice card. 

f JE600 

Hexadecimal 



Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro¬ 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included is a key entry strobe. 
Features: Full 8 bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin 1C connector. Only +5VOC required 
for operation. Size: 3V. 'H x 8VW x 8 VO 

JE600/DTE-HK as pictured above) • •. . $99.95 

,r Cnn 19-Key Hexadec. Keyboard. ^r- Q QC 

JfcbUU Ixlt PC Board &Cmpnts. (no case) . . 3>oy.oO 

K19 19-Key Keyboard (Keyboard only) . . . . $14.95 
DTE-HK (case only -3W ,, Hx8V« , ’Wx8¥4 ,, D) $44.95 


JE610 ASCII Encoded Keyboard Kit 



The JE610 ASCII Keyboard Kit can be interfaced Into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo¬ 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA end -12V 
<s> 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper case-only alpha charac¬ 
ters. Utilizes a 2376 (40-pin) encoder read only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size: 3 /j"H x 14’/i"W x 8 VD 

JE610/DTE-AK L f £2t<i%5nS!S> $124.95 

JE610 Kit t Components fto cafe)*^.'. .$ 79.95 
K62 62-Key Keyboard (Keyboard only) ... $ 34.95 
DTE AK (case only — 3¥» , ’Hxll ,, Wx8¥« , 'D)$ 49.95 


JE212 

ft _ 

Provides-12VDC from incoming 5VDC 


2 — Negative 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT Kit/ 


JE215 Adjustable Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega¬ 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15V DC. 

• Power Output (each supply): 

5VDC @ 500mA, 10VDC@ 750mA, 
12VDC@ 500mA, and 
15VDC@ 175mA. 

• Two, 3 terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED "on” indicator 

• Printed Board Construction 

• 120VAC input 

• Size: 3 1/2"w x 5-1/16"L x 2"H 

JE215 Adj. Dual Power Supply Kit (as shown), , $24.95 

(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (5VDC, lamp) . . $14.95 
JE205 Adapter Brd. (to JE200) ± 5.19 8, i12V. . $12.95 
JE210Var. Pwr. Sply.Kit, 5 15VDC,to1.5amp. . $19.95 



HP-Display Sale-National 

5082 Series — 0.43 Inch — 7-Segment 


CA-Comm. Anode CC-Comm. Cathode LHD/RHD Left/rtght hand dec. 


i Mini StereoJX^'-'/'V 

AM/FM J C'/O"- 


l8y«"Lx5VWx IV’H 


KEYBOARDS - POWER SUPPLIES 


ALPS 26-KEY CALCULATOR KEYBOARD 

Futures: 7 Position. 3 Position and 2 Position Switches (ON/OFF). These are from Olivetti's Top ol 
the Line. Mechanical SPST Switching: 22-pin Edge Card Connection. 

Part No. KB26.SI .95 each or 2/S3.49 


16VLx5V."Wx1V'H 


16V«’'L x 5V«"W x 1 V'H 


23"Lx5VWx1-3/8”H 




m 


MICRO SWITCH 69-KEY KEYBOARD 

Oeta Entry Keyboard. Encoded Output: 8-bit Parallel EBC OIC. Switching: Hal Ettect. 24-pla Edge 
Card Connection. Complete with Pin Connection. 

Part No. KB69SD12-2 (Fits Into DTE-20 Enclosure).$19.95 each 


DATANETICS 74-KEY KEYBOARD 

ASCII Encoded Keyboard. Output: Even Parity ASCII. Supply voltage +5, -12 volt. Switching: 
Mechanical SPST - 50-pln Connection. Complete with Pin Connection. 

Part No. KB354 (Fits Into DTE-20 Enclosure) .$29.95 each 


MICRO SWITCH 85-KEY KEYBOARD 

Word Processing Keyboard. 26 Pin Edge Card Connection. Supply Voltage +5V0C. Mein Keyboard 
is QWERTY. Additional Kay Pads for Cursor and word processing (unctions. 

Part No. 85SD18-1 .*29.95 each 


MICRO SWITCH 88-KEY KEYBOARD (PARALLEL ASCII) 

Data Entry Keyboard usad In a Diablo 1640 Terminal Supply Voltaga: +5V, -12V. SwRchlng: Hall 
Effect - 10-pin Edge Card Connection Schematic Included Uses 8D48 Encoder Chip. 

Part No. 88SD22 (Fits Into DTE-20 Enclosure) .*69.95 each 


POWER SUPPLY - 5VDC @ 1 AMP REGULATED Transaction Tech 

Output +5VDC ® 1 amp (also + 30VDC) reg. Input 115VAC 60Hz. Two-tone (black/boigs) sell- 
enclosed case. 6 ft.. 3 cond. black power cord. Size: 6V,"W t 7 "0 x 2V«"H. Wt. 3 lbs. 

Part No. PS51194 .*19.95 each 


POWER SUPPLY - 5VDC @ 1 AMP REGULATED B industries 

Output +5V0C (ft 1 amp. +36-42VDC adj 400mA or lees. 30VAC (isol.) @1.5 amp. Input 113VAC 
60Hz. Ckc. brkr. re-set button Blk. self-encl. case w/4 rubber teat. 6 It.. 3 cond. blk pow. cord 
On/ott switch 6V'W x 7V0 x 3-7/B"H • wt. 7 lbs. 

Part No. PS407D.$24.95 each 


POWER SUPPLY - 5VDC @ 7.5 AMP. 12VDC @ 1.5 AMP SWITCHING 

Input: 115VAC, 50-60HZ @ 3 amp/230VAC. 50Hz@1.6amp. Fan volt./power supply select swit¬ 
ches M15/23(^ 5VDC @ 7.6 amp. 12VDC @1.6 amp. 8 It. blk. pow. cord. 11 YT'W x 

Part No. PS94V0 .*49.95 each 


POWER PAC — Heavy Duty Multi-Voltage Power Supply - 5V0C. 12VDC. 24V0C 
Output +5VDC @ 30A. +12VDC @ 2A. -12VDC ® 4A & +24VDC @ 3A. Input: 115VAC. 7A. 
220VAC. 3.5A. Reg.: ± 15% line & lead comb Ripple 10MV peak to peak (3MV RMS) OvervoR. 
prefect : 5V. ♦ 12V, -12V. Overeur protect tael. 15WL x S"H x 11-7/8 '0. Wt 40 lbs 

Part No. 285-016 *89.95 each 



SOC 2-6 (Pictured) 


Regulated Power Supplies 

Sorensen’s open construction (SOC) power supplies are series- 
regulated solid-state systems, designed to provide reg. DC 
voltages at 6 levels (2-28 v/range). These units are open-framed 
on sturdy black anodized aluminum for excellent mounting. 

FEATURES: 11S/208/230VAC Input @ 50-63Hz Low Ripple: I.SmVrms, 5mV P-P maximum. Ad¬ 
justable current Imlt. Voltage adjustment control All schematics and specifications supplied with unit. 
Series A.B.C.E have three mounting surfaces (Series F. bottom mounting only). 


1- 

h.n No. 

Star, M 

Ovum 


Output Currant 

amps (Adei 

fit* (IneKae) 

WMfM 


min 





[SOC24 

6 

1.9 

2A 

60 

4.9 

3.8 

5S7 > 4 88 k 2.50 

4J tbs. 

$19 95 

[SOC ? ?5 


1.9 

2.1 

250 

21.5 


,600 x 4.88 x 488 

16 itn 

29.95 

ISOC5 3 

A 

4.75 

S 2b 

3.C 

24 

13 

4 .00 > 4 88 r 1.62 

2 -bs 

24 95 

SOC B IS 

| 

4.26 

5 2 b 

18 0 

16.0 

12.0 

14.00 x 4 88 x 2.76 

12 tb$. 

3SSS 

1 SOC b ZS 

f- 

4.25 

5 25 


21.5 

17 5 

18 00 « 4 .88 > 4 88 

16 Itn 

4996 

SOC 1211 

E 


1 12j6 

11.0 

92 

6.8 

14.00 « 4.88 « 1.62 

12 itn 


[SOC 12 15 

F 

11.4 

12j0 

150 

12.7S 

9.5 

16 00 « 4 M « 4.88 

16 itn 

«««: 

1 SOC15-6 

! C 

14.25 | 


5.0 

4.2 

3.5 

7.00 m 4.88 x 3.37 

6 6 Ibi. 

29.96 | 
44.95 * 

SOC IM S j 

| E ^ 

14.26 : 

1 1575 

96 

S6 

14.00*488>. 1-62 

12 ibt. 



14.25 1 

1575 

13.0 

105 

80 

,6 00.468 x 4.88 

15 ibt. 

*8.88 

| SOC 7ft 0 8 ! 

1 —— - 

26 6 j 

1— as — 

53 

M 




*Ses1 



Powertec Sub-Modular DC Power Supplies 

SM Series power supplies include rectifying, filtering, 
regulating, overload and overvoltage protection functions. You 
need only connect the sub module to the appropriate secondary 
transformer tap and bolt the unit to a heatsink. 

REGULATION: UNE; 10% lor a change from-10% to +10% Input voltage. LOAD; .15% lor a 0-100% 
load change (units below 5V output maintain 5V regulation) OUTPUT RIPPLE: ImV RMS. 3mV P-P 
typical. SmV P-P maximum. INPUT CHARACTERISTICS: Requires low-level AC Input Derate output 
current 15% ter operations at 50Hz. 


=pf 


115—120V AC 
2 5A ' 115-120V AC 
' ilh 120VAQ 
] II5-120VAC 


17V AC .5A no CT 


22VAC 3A w/CT 


48V AC 3A w/CT 


28VAC lOAw/CT 
18VAC 24A w/CT 


2.60 x 3 00 x 98 
3.00 x 5.75 x I I B 


2.80 x 7.50 x 118 
2.80x7.50x 1 18 
3 00 x 7.00 x 3.30 


2.90 x 7 00 x 3.30 


2 oi S14.95 


24 95 
29.95 


Part 

Number 

Color 

Description 

1-3 

Price 

SALE 

PRICE 

5082-7650 

Hi Eff Red 

CA - LHD 

.99 

4 / $2.49 

5082-7651 

Hi Eff Red 

CA - RHD 

.99 

4/$2.49 

5082-7653 

Hi Eff Red 

CC - RHD 

.99 

4/52.49 

5082-7656 

Hi Eff Red 

Overflow el RHD 

.99 

4/$2.49 

5082-7660 

Yellow 

CA - LHD 

.99 

4/52.49 

5082-7661 

Yellow 

CA - RHD 

.99 

4/52.49 

5082-7663 

Yellow 

CC - RHD 

.99 

4/S2.49 

5082-7670 

Green 

CA - LHD 

.99 

4/S2.49 

5082-7671 

Green 

CA - RHD 

.99 

4/$2.49 

5082-7673 

Green 

CC - RHD 

.99 

4/*2.49 

5082-7676 

Green 

Overflow ± 1 RHD 

.99 

4/*2.49 

5082-7750 

Red 

CA - LHD 

.99 

4/52.49 

5082-7751 

Red 

CA - RHD 

.99 

4/52.49 

5082-7756 

Red 

Overflow ±1 RHD 

.99 

4/52.49 

5082-7760 

Red 

CC - RHD 

.99 

4/52.49 


_ 

Receiver 

WITH HEADPHONES % 

For Joggers. Cyclists. l/i/V\rV 

ikaters & Snort* Fv»nt« 4 


S: Lightweight headphones. 
:ontrol. Full fidelity stereo soi 


Left/right 

balance control. Full fidelity stereo sound. Addi¬ 
tional black soft carrying case & shoulder strap. Belt 
clip (hands free). Operates on 3 AA cell batteries (not 
incl.). Compact size: 3V x 4%” x 1”. Wt. 6 oz. 

^Model 2830.$29.95 


-Voltage Adjustment Raege - Currant ratings apply over entire voltage range 


it SHIPMENT IN 24 HOURS it 
jSSk. 7:00AM to 5:00 PM (PST) 
Sp# Call: (415) 592-8097 


JSSSS, JUMPER AND CABLE ASSEMBLIES 

STANDARD DIP JUMPERS 

duty 



OZZ4.? 
DJ24-3 
DJ24 1 24 
0J24 2 24 
OJ24J24 


1 OB25P $ 9.95*4. 
1 OB25S 10.95 ea. 

4 fwat 2DB2SP 18.95 ea. 

4 feet 1 DB25P/1 DB25S 17 95 ea 

4 leet 2-DB25S 18.95 ea. 


*10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6Vi% Sales Tax 

Postage — Add 5% plus $1.50 Insurance 

‘ .. ‘ “ ‘ 


Send S.A.S.E. for Monthly Sales Flyer! 


Spec Sheets — 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 



Mail Order Electronics • Worldwide 


ameco 


ELECTRONICS 


, , , NBWt - 
i "umber l 
7 Tele * 176043 ~ 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592 8097 


5V4” Mini-Floppy Disc Drive 

FOR TRS-80 MODEL I. Ill (Industry Standard) 

Features single or double density. Recording 
mode: FM single. MFM double density. 
Power: +12VDC (±0.6V) 1.6 amps max., 
5VDC (± 0.25V) 0.8 amps max. Unit as pic¬ 
tured at left (does not incl. case, power supply 
or cables). 30-page data book included. 
Weighs 3’/i pounds. Size: 5%"W x 8"0 x 

Pari No. l-imited Quentlty! Price 

FD200. $179.95 

Single-sided. 40 tracks, 250K bytes capacity 

FD250 . $199.95 

Double-sided, 35 tracks, 438K bytes capacity 




EXPAND YOUR TRS-80 


to 16K, 32K, or 48K 

‘Model 1 = From 4K to 16K Requires (1) One Kit 

Model 3 = From 4K to 48K Requires (3) Three Kits 

Color = From 4K to 16K Requires (1) One Kit 

--Model 1 equipped with Expantlon Beard up to 48K Two Kits Required 
— One Kit Required tor each 16K of Expansion - 


TRS-80 16K Conversion Kit 


Kit comes complete with 8 each MM5290 (UPD416/4116) 16K 
Dynamic RAM (*ns) and documentation for conversion. 

TRS-16K2 * 150ns.*16.95 

TRS-16K3 *200ns.*14.95 

TRS-16K4 *250ns.*10.95 


TRS-80 Color 32K Conversion Kit 


Kit comes complete with 8 ea. 4164-2 (200ns). 64K Dyn. RAMs 
& conversion documentation. Converts TRS-80 color computers 
with E-Revision Boards from 16K to 32K. 

TRS-64K2 (200n$).*69.95 

Universal Computer Keyboard Enclosure 

"OTE" Blank Desk Top Enclosures 
are designed tor easy modifica- 
r lion. High strength epoxy molded 
— end pieces in mocha brown finish. 

Sliding rear/bottom panel for service/ 
component access Top/bott. panels 08tr 

_ thick alum aooine type 1200 1 nish (gold lint 

3 to „ color) for best paint adhesion after modification 

^ ^ Ven,ed top 4 boltom P 3 "®* 5 * oc a»'hO efficiency 

50 ) DTE-20 Panel width 20 - $39.95 

D Pee Wee Boxer Fan 

• 36cfm free air delivery 
• 3.125” sq. x 1.665" depth 
• 10 yrs. cortt. duty at 20°C 
• 115V 50/60HZ 
• For Apple users 

PWS2107 u fesVeifufwfl $ 7.95 ea. 

_PWS2107F n«w .$12.95 ea. 

Muffin® Fan 

• 105cfm free air delivery 
• 4.68” sq. x 1.50” depth. 

• 10 yrs. cont. duty at 20 ®C 
• Impedance protected, 
ambients to 70 *C 
115V 50/60HZ 14W Wt. 17 oz. 

♦ MU2A1-U S 7.95 ea. 

MU2A1-N New . $12.95 ea. 

JOYSTICKS 

,o ri/ 5K Linear 

Taper Pots.$5.25 

JS i DDK tOOK Linear 

^ JS 1D0K Taper Pots.$4.95 

v * ie i cny 150K Linear 

k ,<Mri i 150K Taper Pots $4.75 

‘ 1 ' JVC . 40 40K (2) Video Con- 

js-sk (Pictured) troller in Case *4.95 

UV-EPROM Eraser 




| 8 Chips — 51 Minutes | 




11 Chip - 37 Minutes 


Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases up to 8 chips 
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
distance ol one inch. Special conductive foam liner eliminates static 
build-up. Built-in safety lock to prevent UV exposure. Compact — only 
9.00' x 3.70' x 2.60*. Complete with holding tray lor 8 chips. 

UVS-11 EL Replacement Bulb. s 16.95 

DE-4 UV EPROM Eraser $ 79-95 


Wall Transformers 
AC and DC Types 

AC250 (Pictured) 

Part No._Input Output_Price 

AC 250 (above) 117V(60Hz 12VAC 250mA $3.95 

AC 500 117V/60Hz 12VAC 500mA $4.95 

AC1000 117V/60HZ 12VAC1amp $5.95 

AC1700 117V/60HZ 9VAC1.7amp $3.95 

AC9004 117V/60HZ 9.2VAC2.5amp $2.95 or 2^4.95 

DC 800 120V/60HZ 8VDC 400mA $1.95 or 2/52.95 

DC6912 120V/60HZ 6,9,12VDC 300mA $9.95 

DV5490 117V/60HZ 9.5VDC 275mA $2.49 or 2/$3.95 

DC900 120V/60HZ 9VDC 500mA .$3.95 

DC 1200 _ 120V/60HZ 12VOC 300mA S2.9S or 2/54.95 

© MOTOROLA AM/FM Stereo 
Push Button Car Radio 



FOR VOLKSWAGEN SCIROCCO, RABBIT, AUDI 5000 ANO FOX 
(with minor adjustments, can be used in any automobile) 
ludes bezel trim & everything pictured. Two ea. 4x6 speakers & grille 
(1ft" deep). All cablos & leads for hook-up. Incl. all Instruction Manuals 
for easy installation. Cut out dim.: 7 "W x 1 % 'H x 6 W "L. 

Model 5VW3901 .$49.95 J 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


TWO NEW BOARDS 

CRT-1 VIDEO BOARD 

* SIMULATES INTELLIGENT TERMINAL 

* SEPARATE & COMPOSITE VIDEO 

* LT.PEN INTERFACE 

* 4K X 8 DISPLAY RAM 
*APL PROM LOCATION 
*4K X 4 ATTRIBUTE RAM 

*2K OR 4K OF PROGRAM LOCATION 

* KEYBOARD INTERFACE 

PCBD.$40.95 

KIT.$259.95 

A&T.$319.95 


MEM-4, RAM/ROM 65K X 8 

* USES TMN 201 6 - TMS 401 6 RAMS OR 
2716 EPROM IN ANY LOCATION 

* EXTENDED ADDRESSING 

* EXPANDABLE IN 2K BLOCKS 

* HCMOS COMPATABLE FOR ALL SUPPORT 

* Bl - DIRECTIONAL BUSSING AVAILABLE ON 
Dl OR DO LINES (SAME MEM-3) 

* BANK SELECTABLE USING EXTENDED ADDRESS¬ 
ING ON UPPER PORTION OF MEMORY 


PCBD. $40.95 

KIT (LESS RAM).....$109.95 

A&T LESS RAM.$139.95 


NOW DISTRIBUTING FOR EXTEK. EXTEK-64 EXPANSION FOR SSM’S PB-1. PROGRAMS 2732, 2732A 
AND 2764. ON THE PB-1 BANK DISABLE FOR PROGRAMMING SOCKET, SOCKETS EXTENDS ABOVE THE 
PB-1 SO NO EXTENDER IS REQUIRED. CP/M COMPATABLE SOFTWARE DISC IS INCLUDED. 

KIT..$115.95, A&T.$129.95 


FOR 24 X 80 OR 36 X 80 INITIALIZATION FIRMWARE CHANGES FOR CRT-1 
PLEASE SEND SELF ADDRESSED STAMPED ENVELOPE. 

WmC inc 

WAMECO. INC.. P. O. BOX 877 • EL GRANADA, CA 94018 • (415) 728-9114 



CALIFORNIA COMPUTER SYSTEMS 


S100 


2032 32K STATIC RAM A & T 

200 NSEC 

$46800 

2116 16K STATIC RAM A & T 

200 NSEC 

$279.50 

2065 64K DYNAMIC RAM A & T 

$351.00 

2200 S-100 MAIN FRAM A&T 

$500.00 

2422A FLOPPY DISC WITH CP/M 2 2 ’ 

S372 50 

2831 A ARITHMETIC PROCESSOR A&T 

$552.50 

281OA Z80 CPU A & T 

$281 25 

2710A 4 SERIAL 1/0 A & T 

S29195 

2501 A 12 SLOT MOTHER BOARD 

$18000 



MICROCOMPUTER PRODUCTS 


SI00 PRODUCTS 


CBIA 8080 PROCESSOR PCBD 

$ 36.95 

KIT 

$155 95 A&T. 

S21595 

CB-2 280 PROCESSOR BOARD 


KIT 

S198 95 A&T 

S269 95 

VBIC 64 x 

: 16 VIDEO. PCBO 

$ 36.95 

KIT 

S15395 A&T 

SI 99 95 

VB2 64 x 

16 VIDEO PCBD 

S32 95 

KIT 

Si 75 95 A & T 

S234 95 

VB3 80 CHARACTER VIDEO 4MH7 


KIT 

S345 95 A&T 

$425 95 

UPGRADE RAMS FOR VB-3 

S42 00 


2720A 4 PARALLEL A&T 

PROTO BOAROS WW 


S214 95 
S39 95 


104 2 PARALLEL 2 SERIAL PCBD 
KIT Si 60 95 A&T 


S 36 95 
S199 95 


OCT. SPECIAL SALE 
ON PREPAID ORDERS 

(CHARGE CAROS COO OR PO S NOT AVAllABlEl 

MUST MENTION AD FOR SPECIAL PRICES 
EXTEK XB-64 ADAPTER FOR PROGRAMING 2732. 2732A AND 


2764 

KIT. . S 95.00 

WAMECO MEM - 4 KIT LESS RAM S 95.95 


W777C /nc WAMECO INC. 
BOAROS WITH MIKOS PARTS 


MEM-3 32K STATIC RAM PCBD 


S36 95 

KIT LESS RAM 

S95 95 

A & T 

$135 95 

CPU-2 Z80 PROCESSOR 

PCBD 


S32 95 

KIT LESS ROM 

S109 95 

A & T 

S149 95 


APPLE PROOUCTS 

7114A 12K ROM/PROM $99 95 

7424A CALENDAR/CLOCK . SI 06 95 

7440A PROGRAMMABLE TIMER $106.95 

7470A A TO D CONVERTER Si 05 95 

7490A GPIB (IE 488) INTERFACE $182.00 

7710A ASYNC SERIAL Si 25 95 

7712A SYNC SERIAL $148 50 

7720A PARALLEL STANDARD $105.00 

7720B PARALLEL CENTRONICS $105.00 

7811B ARITHMETIC PROCESSOR W DISC $325.00 

7811C ARITHMETIC PROCESSOR W ROM $325 00 

7520A EXTENDER $23 50 

7300A APPLE CLIP $8 00 

SOFTWARE 

23*01 CP/M 'MACRO ASSEMBLER ON DISK S76 95 

24-01 CP/M-SYMB0LICINSTRUCTION DEBUGGER S64 25 
Z5-0I CP/M'TEXT FORMATER S64 25 

26*01 CP/M-BACKGROUND PRINT JTILITY S4295 


OTHER CCS PRODUCTS ARE AVAILABLE 
CALL FOR PRICE 


PB-1 2708 2716 PROGRAMMER BOARD 


KIT $140 95 A & I $189.95 

MB-10 16K STATIC RAM 

KIT $299 95 A&T S339 95 

APPLE PROOUCTS 

A48B IEEE 488 INTERFACE S39995 

AIO - II SERIAL/PARALLEL INTERFACE 

A&T $178 00 

ASIO SERIAL I 0 

A&T. $11595 

APIO PARALLEL 10 W/0 CABLES 

A&T.$87 95 


OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES 



THURSDAYS 8 OO TO 9 OG PM 

(415) 728*9121 

P.O. BOX 955 • EL GRANADA. CA 94018 

PLEASE SEND FOR 1C XISTOR AND COMPUTER PARTS LIST 


EPM-2 16K/32K EPROM PCBD S32 95 

KIT LESS ROM S65 95 A&T $99 95 

FPB-1 FRONT PANEL PCBD $48 50 

KIT S144 95 A & T $184 95 

CRT-1 36 OR 24 x 80 VIDEO BOARD. PCBD $38 95 

KIT $249.95, A&T $299 95 

MEM-4 65K RAM/ROM BOARD. PCBD $38.95 


KIT LESS MEMORY $99.95. A&T LESS MEMORY $129.95 

OTHER WAMECO PRODUCTS ARE AVAILABLE 
CALL FOR PRICES 

MIKOS PARTS ASSORTMENTS ABE ALL EACIORY MARKED PARIS KITSINCLUOE 
ALL PARTS LISTED AS REQUIRED FOR THE COMPLETE KIT LESS PARTS LISTED 
ALL SOCKETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE. 

PURCHASE $50.00 WORTH OF LS TTL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES PREPAID ORDERS ONLY 


VISA of MASTERCHARGE Send account number interbank number expiration date 
and sign your order Approx postage will be added Orders witb check or money order 
will be sent post paid m US It you are nol a regular customer please use charge 
cashier s check or postal money order Otherwise there will be a two-week delay lor 
checks to clear Calif residents add 6 5" tax Money back 30-day guarantee We 
cannot accept returned iC s that have been soldered to Puces subject to change without 
notice S20 minimum order S2 00 service charge on infers less than S20 00 
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Circle 269 on Reader Service card. 


A. 6 . MICRO 


P. 0. Bon 28029$ Dallas, Texas 75228 
(214) 271-5546 

Visa • MasterCard • American Express 




STATIC RAM 


21L02-1KX1 250 n.s. 

Low Power .75 

2114L-3 
Low Power 

nM. 1 

liil 




||200 n,s - 

Otft X * . X ♦ . ► ♦ . . ♦ . . . . *■* . ♦ « . I 

6501-5 256X4 - CMOS - Data 
Retention 2 Volts - 22 Pin - 200 n.s. 
Typ. - 5V - Very Low Power .. 1.50 
6514-J-5 1KX4-CMOS Super Low 
Power 350 n.s. Similar to 2114 

Same Pin Out . 2.00 

8108-5 1KX8 NMOS 5V 500 NS 
22 Pin . 2.00 


4K STATIC RAMS 
LESS THAN 94$ EACH 
MK4104J-4 - 250 N.S. 18 Pin Ceramic 
Computer Mfg. Surplus. PRIME. Fully 
Static. Easy to Use. Has Same Pin Out 
as TMS4044, but slightly different 
timing. With Specs. (Mostek) 

8 for 8.95 32 for 29.95 

_VERY LOW POWER! 


DYNAMIC RAM 


5280N-5 (2107B-4 • TMS4060) 

4KX1 22 Pin . 8/3.95 

4027-4KX1-250 n.s. 1.75 

4116-16KX1-250 n.s. 8/10.00 

4116-16KX1-200 n.s. 8/11.50 

4164- +5v 64K . 8/64.00 


CRYSTALS 


262.144 Khz 1.10 
300.000 1.25 

2.000000 Mhz 2.49 
3.579545 1.00 

4.433618 1.00 

4.444000 1.25 

4.916 

Baud Rate 1.99 

8080A 2.50 

8035 5.95 

8039 6.95 


5.000000 

5.616 

9.90000 

10.69425 

10.695000 

11.088 

14.31818 


8085 

8748 


5.95 

15.95 


8080 SUPPORT 


Send for free brochure on Linears, Bi Fets, 
Tone Decoders, Transistors, L.E.D.s, 
Power Supplies, Modems, Crystal 
Oscillators and many more bargains. 


LS00 

.24 

LS32 

.36 

LS138 

.79 

LS174 

.89 

LS243 

1.49 

LS367 

.79 

LS02 

.24 

LS42 

.49 

LS139 

.79 

LS175 

.89 

LS244 

.99 

LS368 

.79 

LS04 

.24 

LS74 

.44 

LS151 

.79 

LS181 

1.99 

LS245 

1.95 

LS373 

.99 

LS05 

.24 

LS85 

.95 

LS153 

.79 

LS192 

.89 

LS257 

.79 

LS374 

1.49 

LS08 

.24 

LS86 

.39 

LSI 54 

1.75 

LSI 93 

.89 

LS266 

.59 

LS375 

1.19 

LS10 

.24 

LS90 

.69 

LSI 57 

.79 

LS221 

1.10 

LS283 

.99 

LS377 

1.49 

LS14 

.89 

LS109 

.39 

LS161 

.99 

LS240 

.99 

LS290 

.99 

LS390 

1.19 

LS20 

.24 

LS123 

.99 

LS164 

.99 

LS241 

.99 

LS293 

1.75 

LS393 

1.19 

LS27 

.24 

LS125 

.95 

LS166 

.99 

LS242 

1.49 

LS298 

.89 

LS399 

.99 

LS30 

.24 












VOLTAGE REGULATOR 


78M05 - +5v - 500 MA 

TO 220 . 3/1.10 

7905 .99 

7912 .99 

7915 .99 

7924 .99 


7805 

7808 

7812 

7815 

7824 


.99 

.99 

.99 

.99 

.99 


LM317T - TO 220 . 1.60 

LM323K-+5V-3A. 

TO-3 . 3.95 3/10.00 

LAS 1412-+12v-3A 

TO-3 . 3.95 3/10.00 

7905-TO-3 -5v 1A . 1.00 


MISCELLANEOUS 


7400 

.19 

7410 

.19 

74109 

.45 

7402 

.19 

7438 

.22 

74125 

.49 

7404 

.19 

7440 

.19 

74154 

1.19 

7406 

.19 

7474 

.29 

74175 

.79 

7408 

.19 

7486 

.29 

74367 

.59 


PROMS 


82S123.1.99 

82S129.1.99 

74S571 Special.2.75 


74S04 

74S138 


.39 

.95 


74S240 

74S244 


1.99 

1.99 


Z80 2.5 MHZ CPU . 4.50 

Z80DMA-DMA Controller . 9.95 

Z80PIO - Parallel . 5.95 

Z80SIO/O Chan. Ser. 16.95 

Z80A-4MHZ CPU . 7.95 

Z80A SIO/O. 19.95 


BIT SLICE 


AMD2901-4 Bit Slice . 7.95 

AMD2903-4 Bit Super 

Slice . 12.95 

AMD2911 Sequencer . 3.95 

AMD29705-16 Register 
Files . 4.95 



AY3-8910-Sound Chip with 60 

page data manual . 

DM8131 6 Bit Unified Bus 
Comparator . 

12.95 

2.99 

►» 

ct 

TR1602-UART same as 

AY5-1013 . 

1.99 

3 

IM6402-+5v High speed 



UART-AY5-1013 pin out . 

2.00 

O 

MC1408L6 D to A Converter 

8 Bit . 

1.79 

Q 

AD561J D to A Converter 


10 Bit . 

1.79 

O 

Q 

1771 Single Density FDC .... 

22.50 

U. 

1791 Double Density FDC . . . 

29.95 

K 

5027-CRT Controller - 


O 

o 

Programmable - 24 x 80 - 

14.95 

K 

oc 

68B45 - Motorola (HD46505SP) 

O 

1 CRT Controller . 

17.501 


TTL 



EPROM 

1702A 256X8 1 us . 

.... 2.50 

2708 1KX8 450 n.s. 

.... 2.95 

27A08 1KX8 350 n.s. 

.... 3.95 

2716 2KX8+5V 450 n.s. 

.... 5.95 

(Buy 2 get 1 Free) 



2716-1 2KX8+5v 350 n.s.7.95 

2732 4KX8 450 n.s. Intel P. O. ... 7.95 
2732A-3 4K x 8 350 n.s. 

Intel Pin Out Low Power. 9.95 

2532 4KX8 450 n.s. T.l. P. 0.9.95 


SOCKETS 

Low Profile SOLDER TAIL 


8 Pin 
14 Pin 
16 Pin 
18 Pin 
20 Pin 
24 Pin 
28 Pin 
40 Pin 


13/1.00 

10 / 1.00 

8 / 1.00 

8 / 1.00 

7/1.00 

6 / 1.00 

6 / 1.00 

5/1.00 


BUY $10 

GET $1.00 - FREE CHOICE 


DIP SWITCHES 


4 Position .60 

5 Position.65 

6 Position .70 

7 Position.80 I 

8 Position .90 


TERMS: Add $1.50 postage, we pay balance. Orders over $50.00 add 85<t for insurance. No C.O.D. Texas Res. add 5% lax. 90 Day Money Back Guarantee on 
all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - U.S. funds only. We cannot ship to Mexico. Countries other 
than Canada, add $3.50 shipping and handling. 
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THERE ARE NO 
THERE ARE NO 


BOARDS — 
PRICES! 


CompuPro 


FROM 

PRIORITY ONE ELECTRONICS 


CPU BOARDS 

CO-PROCESSOR 8086/8087 

16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 


Part No. 


Description 


List Price Our Price 


KJGBT186A A&T 8MHz 8086 only $695.00 $ 495.00 

KJGBT186C CSC 10MHz 8086 only $850.00 $765.00 

KJGBT186A87 A&T with 8087 option $995.00 $795.00 

KJGBT186C87 CSC with 8087 option* $1150.00 $1065 00 

*8087 Limits clock speed to 5MHz 

SAVE $200.00!! 

DUAL PROCESSOR 8085-8088 

6 or 8 MHz Provides true 16 Bit Power with a standard 
8 bit S-100 bus 

KJ6BT1612A A&T 6Mhz $425.00 $325.00 

KJ6BT1612C CSC 6/8 MHz $525.00 $425.00 

SAVE $100.00!! 

TURN PAGE FOR COMPLETE COMPUPRO SYSTEMS 

CPUZ • Z80B CPU NOW 6MHz! 

3/6 MHz Z80B CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE! 

KJGBT160A 3/6 MHz A&T $295.00 $225.00 

KJ6BT160C 3/6 MHz CSC $395.00 $375.00 


DISK CONTROLLERS 

DISK 1 FLOPPY CONTROLLER 

Fast DMA, Soft Sector, Controls 8" or 5V*" Single or 
Double Density. OUR BEST! 

KJP0BT17IACPM A&T W/CP/M2.2 & BIOS $670.00 $450.00 
KJGBT171C CSC $595.00 $555.00 

KJ6BTCPM80* CP/M 2.2 for Z80/8085 $175.00 

with manuals & BIOS 8" S/D disk 
KJ6BTCPM86 CP/M tor 8086 with manuals & $300.00 

BIOS 8" S/D disk 

SAVE $220.00!! 

DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set.Controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2® 
KJ68T177A Assembled & Tested $795.00 $595.00 

KJGBT177C CSC $895.00 $850.00 

SAVE $200.00!! 


CMOS RAM SALE! 

RAM 17 • 64K CMOS STATIC RAM 

RAM 17,12 MHz, 2 Watt, DMA Compatible 24 Bit Addressing 


Part No. 


Description 


List Price Our Price 


KJGBT175A64 
KJ6BT175C64 


64K A&T $599.00 $369.00 

64K CSC $750.00 $699.00 

SAVE $236.00!! 

RAM 16 • 32K X 16 BIT CMOS STATIC RAM 

8 and/or 16 Bit 

816 RAM 16 12 MHz, 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Watt, 24 Bit Addressing 
KJGBT180A 64KA&T $650 00 $429.00 

KJGBT180C 64KCSC $750.00 $699.00 

SAVE $221.00! 

NEW! RAM 21 • 128K STATIC RAM 

816 RAM 21 12MHz, 128Kx8 or 64K x 16 
IEEE/696 8 or 16 Bit 1.2 Amps, 24 Bit Addressing 
KJGBT190A 128KA&T $1695.00 $ 995.00 

KJGBT190C 128KCSC $7895.00 $1795.00 

SAVE $700.00!!! 

M-DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER! 

Not Really. But the Next Best Thing for CompuPro 8085/88 Users Call for 
Detail on M-Drive. 

M-Drive requires a 6MHz CPU 8085/88 dual processor, Disk 1 DMA disk 
controller and System Suport 1 Multifunction Board 
KJ6BTMD128KA 1 28K of A&T memory & M-DriveSoftware $1198.00 

KJ6BTMD128KC l28Kof CSC memory & M-Drive Software $1398.00 

KJGBTNID256KA 256K of A&T memory & M-DriveSoftware $2395.00 

KJ6BTM0256KC 256K of CSC memory & M-Drive Software $2795.00 

STATIC MEMORY BOARDS 

RAM 20 ■ 32K STATIC RAM 

RAM 20 10 MHz, 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 


KJGBT164AA8 

8K A&T 

$210.00 

$190.00 

KJGBT164AC8 

8K CSC 

$280.00 

$260.00 

KJGBT164AA16 

16KA&T 

$285.00 

$260.00 

KJ6BT164AC16 

16K CSC 

$355.00 

$325.00 

KJGBT164AA24 

24KA&T 

$355.00 

$325.00 

KJGBT164AC24 

24 K CSC 

$425.00 

$385.00 

KJGBT164AA32 

32K A&T 

$425.00 

$295.00 

KJGBT164AC32 

32K CSC 

$495.00 

$450.00 


S-100 MAINFRAME 

110V 60Hz CVT Mainframe uses famous 20 slot 
COMPUPRO Motherboard. (55 lbs.) 
KJGBTENC20R8! 20 S/Of ftacfcmounf $895.00 $760.00 

KJ6BTENC20DK 20 Slot Desk Top $825.00 $699.00 


I/O BOARDS 

SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 

Serial port (software prog, baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 


Pari No. 


Description 


List Price 


KJGBT162A 

KJ6BT162C 

KJGBT8231 

KJGBT8232 

KJGBT162AM1 

KJ6BT162CM1 

KJ6BT162AM2 

KJ6BT162CM2 


Assembled & Tested 
CSC 

Math Chip 
Math Chip 

A&T with 8231 Math Chip 
CSC w/8231 Math Chip 
A&T w/8232 Math Chip 
CSC w/8232 Math Chip 


$399.00 

$495.00 


Our Price 

$2900 

$460.00 

$195.00 

$195.00 

$490.00 

$655.00 

$490.00 

$655.00 


SAVE $100.00!! 


MPX CHANNEL BOARD 

I/O Multiplexer, using 8085A-2 CPU on board with 4K RAM 
KJGBT166A4 Assembled & Tested $495.00 $395.00 

KJGBT166C4 CSC $595.00 $475.00 

With 16K RAM 

KJGBT166A16 Assembled & Tested $649.00 $525.00 

KJ6BT166C16 CSC $749.00 $649.00 


KJ6BT133A 

KJ6BT133C 


INTERFACER 1 

Two Serial I/O 
Assembled & Tested 
CSC 


$249.00 $199.95 
$324.00 $298.00 


INTERFACER 2 

Three parallel, one serial I/O board 
KJGBT150A Assembled & Tested $249.00 $199.95 

KJGBT150C CSC $324.00 $289.00 

INTERFACER 3 

Eight channel multi-use serial I/O board 
KJGBT1748A Assembled & Tested $699.00 $469.00 

KJGBT1748C CSC 200 hr. 8 Port $849.00 $750.00 

KJ6BT1745A Assembled & Tested $599.00 $399.00 

KJ6BT1745C CSC 200hr. 5 port $699.00 $629.00 

INTERFACER 4 

Three Serial, 1 Parallel, 1 Centronics Parallel 


KJ6BT187A 

Assembled & Tested 

$350.00 

$315.00 

KJ6BTI87C 

CSC 

$450.00 

$415.00 


SPECTRUM COLOR GRAPHICS 

Color Graphics board with Parallel I/O 

$249.00 

KJGBTI44A 

Assembled & Tested 

$399.00 

KJ6BT144C 

CSC 

$449.00 

$339.00 

KJGBT2D 

Sublogic Universal 
Graphics Interpreter Soft 

ware 

$35.00 


SAVE $150.00! 


KJ6BT153A 

KJGBT153C 

KJGBT154A 

KJ6BT154C 

KJGBT155A 

KJ6BTI55C 


S-lOO MOTHERBOARDS 

Active termination, 6-12-20 Slot 
A&T6 slot 2 lbs. 

CSC 6 slot, 2 lbs. 

A&T 12 slot, 3 lbs. 

CSC 12 slot, 3 lbs. 

A& T 20 slot, 4 lbs. 

CSC 20 slot, 4 lbs. 


$140.00 $125.00 
$190.00 $175.00 

$175.00 $155.00 
$240.00 $220.00 

$265.00 $235.00 
$340.00 $310.00 


SAVE! 

























Circle 277 on Reader Service card. 


SPECIAL PURCHASE! 


California 

Computer 

Systems 


64K IEEE-S100 
DYNAMIC 
MEMORY CARD 


2 or 4 MHz operation 

Designed to IEEE proposed S-100 bus standards 
Supports IMSAI-type front panels 
Operates with either an 8080 or Z-80 based 
S-100 system providing processor-transparent 
refreshes with both 

Bank-select system allows system memory expansion 
Bank-select port-s address is jumper selectable 
Any 16K block can be made bank-independent 


• All 64 K can be made bank-enabled on power-on & reset 

• Fully buffered address and data lines 

• Configuration as a 16K, 32K, or 48K board without the 
removal of RAMs 

• Fail-safe refresh circuitry for extended Wait States 

• Board configuration with reliable easy-to-configure 
Berg jumpers 

• Supports DMA 

• Jumper-selectable Phantom input 


Uses Popular 4116 RAMs 
Assembled & tested 
All ICs in sockets 
Full Factory Warranty 


KJCCS20653 

SHIPPING WEIGHT 2 lbs. 

LIST PRICE: $350.00 
SAVE $130.00!! 


$249.00 ea or 4/ $880.00 


5Mb S-100 HARD DISK SUB-SYSTEM $1405.00 
5Mb S-100 HARD DISK BACK-UP $1100.00* 


Winchester speed, 5Mb capacity and reliability for only 
$ 1495.00! The DISCUS M5 from Morrow Designs includes a 
5Mb Seagate ST506 Winchester drive installed in a cabinet 
with cables and power supply, a DMA hard disk controller, 
CP/M ® 2.2 operating system and Microsoft's BASIC pro¬ 
gramming language. Sounds to good to be true? There’s 
more... a 5 Mb add-on drive for additional storage or back¬ 
up is only $1100.00. It's faster and more reliable than tape 
and costs less! 

KEY FEATURES: 

• Storage capacity of 6.38Mb unformatted; 5.0Mb formatted 

• Band actuator and stepper motor head positioning 

• 5.0 megabit/second transfer rate 

• Same track capacity as a double density 8 inch floppy 

• 170 millisecond random average access time, reduceable to 95 ms via a 
simple software algorithm 

• The only single S-100 DMA Hard disk controller board on the market today 

• Fully compatible with high speed 6MHz and 8MHz CPUs of today and 
tomorow 

• DMA bus arbitration as outlined by the IEEE 696 standard 

• Controls 1 to 4 soft sectored Winchester drives 

• ST506 or SA 1000 interface compatible 

• Variable sector length (256.512,1024, or 2048 byte sectors) 

• Automatic CRC generation and checking 

• Addresses 1 to 16 heads 

• Addresses an infinite number of tracks 

• Contains its own on-board microprocessor — Signetics 8X300 

• 24-b<t address burst DMA transfers 

• Channel driven for enhanced speed 

• All disk driver routines resident on the controller 

• Variable format 

• No buffering required 

• Maximum transfer rate 5,000,000 bits per second 

• Due to this high transfer rate, a minimum CPU speed of 2.5MHz is required 


MORROW HI 
OE5IGN5 k i 


The DMAHDC has been designed for expansion. One to four drives 
can be attached directly and controlled. One to sixteen drive heads may 
be addressed Any number of tracks may be specified during the seek 
routine by specifying one to two hundred and fifty-six tracks one or more 
times. Each of the expansion abilities prepair the user to upgrade his 
system as technology advances to additional platters and tracks. 

DISCUS M5 WITH DMA HARD DISK CONTROLLER 

KJMDS0MAM5 Software supplied on 8" IBM3740 disk with 
blank I/O and INSTALL program 

KJMDSDMAM52B Software configured for Morrow DJ/2B controller 
and Mult I/O as console 

KJMDSDMAM5DMA Software configured for Morrow DJ/DMA con¬ 
troller and Mult I/O as console 


CIRCLE OUR READER 
SERVICE NUMBER!! 


J PRIORITY 


KJMDSDMAM55S Software supplied on 5 1 /*" soft sector (IBM/Cro- 
memco disk w/blank 1/0 and INSTALL program 
KJMDSDMAM5NS Software supplied on 5’A" 10 sector North Star 
disk with blank 1/0 and INSTALL program 
DISCUS M5 5Mb Subsystem List Price $2195.00 

SALE PRICE $1495.00 

(order by part numbers listed above; shipping weight 1 7 lbs.) 

DISCUS M5 ADD-ON DRIVE 

MDSADM5 5Mb Add-On Drive Ust Price $1845.00 

SALE PRICE $1100.00* 

*With purchase of above M5 subsystem or with previous 
purchase of M5 subsystem from Priority One Electronics. 
Proof of prior M5 purchase required with order. 


ELECTRONICS 


m 


9161 DEERING AVE • CHATSWORTH, CA 91311 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

Terms U S VISA MC, BAC, Check, Money Order, ll.S.Funds Only CA residents add 6’£% Sales Tax MINIMUM PREPAID ORDER Si 5.00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the first 3 lbs. plus 40c for each additional pound. Orders over 50 lbs sent freight collect Just in case, please include your 
phone number Prices subject to change without notice. We will do our best to maintain prices through September, 1982 Credit Card orders will be charged 
appropriate freight If you haven’t received your Spring '82 Engineering Selection Guide, send $1.00 for your copy today 1 Sale prices are for prepaid orders only 



















ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 




USES 2716 s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM’s (450 NS) Are $9.95 Ea. With Above Kit. 

7. Any or all EPROM locations can be 
disabled 

8. Double sided PC board, solder-masked, 
silk-screened 

9. Gold plated contact fingers 

10. Unselected EPROM’s automatically 
powered down for low power. 

11. Fully buffered and bypassed. 

12. Easy and quick to assemble. 


KIT FEATURES: 

1. Uses +5V only 2716 (2Kx8) EPROM’s 

2. Allows up to 32K of software on line! 

3. IEEE S-100 Compatible. 

4. Addressable as two independent 16K 
blocks. 

5. Cromemco extended or Northstar bank 
select 

6 On board wait state circuitry if needed. 



64K SI00 STATIC RAM 

$ 349°° K1T 

NEW! 

LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 
$55 

SUPPORT ICs + CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 696 SI00 
STANDARD 
(AS PROPOSED) 

FOR 56K KIT $299 
ASSEMBLED AND 
TESTED ADD $40 


FEATURES: 

★ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

★ Fully supports IEEE 696 24 BIT Extended 
Addressing. 

★ 64K draws only approximately 500 MA. 

★ 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

★ SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

★ 2716 EPROMs may be installed in any of top 48K. 

★ Any of the top 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

★ Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

★ BOARD may be partially populated as 56K. 


16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 


64K SS-50 STATIC RAM 




$25000 


BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 
SUPPORT IC’S & CAPS-519.95 


KIT FEATURES: 

1 Addressable as four separate 4K Blocks. 

2. ON BOARD BANK SELECT circuitry. (Cro¬ 
memco Standard'). Allows up to 512K on line! 

3. Uses 2114 (450NS) 4K Static Rams 
4 ON BOARD SELECTABLE WAIT STATES 

5. Double sided PC Board, with solder mask and 
silk screened layout. Gold plated contact fingers 

6. All address and data lines fully buffered ASSEMBLED & TESTED-ADD $35 

7. Kit includes ALL parts and sockets. 

8. PHANTOM is jumpered to PIN 67 
9 LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K. 


OUR #1 SELLING 
RAM BOARD! 


(48K KIT) 


NEW! 

LOW POWER! 
RAM OR EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 

$52 

SUPPORT ICs + CAPS 
$18.00 

FULL SOCKET SET 
$15.00 

56K Kit $309 
64 K Kit $359 
ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

★ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

★ Fully supports Extended Addressing. 

★ 64K draws only approximately 500 MA. 

★ 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

★ Board is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 

★ 2716 EPROMs may be installed anywhere on 
Board. 

★ Top 16K may be disabled in 2K blocks to avoid 
any I/O conflicts. 

★ One Board supports both RAM and EPROM. 

★ RAM supports 2MHZ operation at no extra 
charge! 

★ Board may be partially populated in 16K 
increments. 


STEREO! %m,, 

S-100 SOUND COMPUTER BOARD 

COMPLETE KIT! 

$3495 

(WITH DATA MANUAL) 


At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910 NMOS computer 
sound IC's. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program Sounds can be called in BASIC. 

ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC’S. 

* FOUR PARALLEL I/O PORTS ON BOARD. 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED. 

* PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 

* EASY, QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included 

SOFTWARE: 

SCL™ is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL” also includes routines for Register-Examine-Modify. Memory-Examine-Modify. 
and Play-Memory. SCL" is available on CP/M* compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM’S are ORG at 
E000H. (Diskette is 8 Inch Soft Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For $ 10 00 


CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National ^1*5257. Arr a n 9ed 4K x 1. +5V, 18 PIN DIP. A 
Lower Poi^BiJ ■ Ri^enp^t for TMS 4044. 450 NS. 
Several Boards SUPER 

SURPLUS PURCHASE! PRIME SMv f 
8 FOR $16 32 FOR $59.95** 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910 As featured in July, 1979 BYTE! A fantastically powerful Sound & Music I 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels, ' 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 
Bit Parallel I/O. 3 D to A Converters, plus much more! All in one 40 Pin DIP. Super easy | 
interface to the S-100 or other busses. $11.95 PRICE CUT! 

SPECIAL OFFER: S 1 4 .9 S each Add $3 for 60 page Data Manual. 


Digital Research Computers 

w (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 754 j 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% | 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85C for insurance. 


‘TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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CLUBNOTES 


Berkshire User’s 
Group 

Berkshire User’s Group 
(Atari) meets the second Sat¬ 
urday of each month in Great 
Barrington, MA. The organi¬ 
zation now has a support 
group for owners of Atari 400 
and 800 personal computers. 

For further information, 
contact J. J. Brown, Coor¬ 
dinator, BUG (A), PO Box 593, 
Great Barrington, MA 01230. 
413-528-0744. 


Pomona Heath User’s 
Group 

Heath User’s Group 
(H.U.G.) meets the fourth 
Thursday of every month at 
the Heathkit Electronic Cen¬ 
ter, Pomona, CA, at 7:30 pm. 
For more information, write 
to H. Friedman, H.U.G., 1555 
N. Orange Grove Ave., Pomo¬ 
na, CA 91767. 


Used Heath H-8 memory board, I/O card, 
terminal, software and complete H-8 
system. Ten to 50 percent off list price. 
Send for free listing. D. Wong, Box 406, 
Groton Fall, NY 10519. 


Digital Group Boards: 1 standard mother¬ 
board @ $50; 3 8K memory boards @ $85 
each; 1 Z-80 CPU board @ $80; 1 TV 64 
cassette/CRT board @ $80; 1 keyboard 
and enclosure @ $40; 1 phi-deck con¬ 
troller @ $80; 1 parallel I/O board @ $30; 1 
I/O prototype board @ $5. Software on 
cassettes with manuals @ $15 each; Ex- 
pandor Printer 10 C.P.S., with parallel in¬ 
terface @ $150; or $800 for everything. All 
items assembled and in good working 
condition, with manuals. Must sell. Paul 
Teseny, 17 DeKalb Place, Morristown, NJ 
07960. 201-539-6876. 


Big Red Apple Club 

Twenty-five states are rep¬ 
resented in the Big Red Apple 
Club, a national organization 
for people who live too far from 
an Apple club to participate. 
Club business is conducted 
through “The Scarlet Letter,’’ 
a monthly newsletter. 

For more information, con¬ 
tact John Wrenholt. B.R.A.C., 
1301 North 19th St., Norfolk, 
NE 68701. 402-379-3531. 


VIC-20 User’s Club 

The VIC-20 User’s Club, 
recently formed in Wichita, 
KS, meets once a month to ex¬ 
change news and public do¬ 
main programs. For informa¬ 
tion on meeting times and a 
copy of the club’s newsletter, 
contact Walter Lounsbery, 
739 Litchfield, Wichita, KS 
67203. 316-262-4861. 


(2422) $225. 64K 5MHZ (2065) $250. Z80 
(2810) $180. 32K static 5 MHZ (2032) 
$250. Shahir 408-238-2969, 2666 
Paganini Ave., S.J. CA 95122. 


Drastically reduced: Heath H-19, Gimix 
6800/6809 full business and develop¬ 
ment system, 80K RAM, 5 disks, SSB corn., 
8K PROM RDR, 2-PROM PGMR, all I/O 
slots, special cabinets, lots of bus. and 
dev. software. Over $10K invested, less 
than 100 hrs. on. First $3500 takes all. 
Call Tom, 313-471-2810. 


For sale: genuine Radio Shack Level II 
ROMs, $100. Signalman modem $90, 
16K Level 11 computer, $500. Contact 
Frank Weatherford, Rt. 12, Hidaway Hill 
#36, Gray, TN 37615. 615-477-7202. 


InterCalc 

InterCalc is a group focusing 
on the uses of VisiCalc-type 
programs. The organization 
also publishes “Spreadsheet,” 
a bimonthly newsletter. Infor¬ 
mation is available by .writing 
to InterCalc, PO Box 254, 
Scarsdale, NY 10583. 


Central Ohio Osborne 
User’s Group 

The Central Ohio Osborne 
User’s Group meets the sec¬ 
ond Monday of every month 
at the Ohio Institute of Tech¬ 
nology in Columbus. Corre¬ 
spondence should be ad¬ 
dressed to Newton Brokaw, 
Secretary, C.O.O.U.G., 2695 
Donna Drive, Columbus, OH 
43220. 614-457-5716. 


Original Apple HI 

The Original Apple III club 
meets on the third Wednes¬ 
day of every month at the 
Board Room of the California 
Bar Association, 555 Franklin 
St., San Francisco. The group 
publishes the “Open Apple 
Gazette,’’ a newsletter de¬ 
voted to Apple III users. 


Complete 68000 system with 32K RAM, 
16K monitor, parallel printer port, timer, 
cassette tape I/O, and auxiliary RS-232 
port contained in an H-19 professional 
terminal. Monitor includes a single-line 
assembler-disassembler along with a 
host of normal commands including a 
help command. Can operate the H-19 
and aux. port in transparent mode. Ex¬ 
cellent condition with all manuals only 
$1750. R. L. Riggs, 2865 Akron, East Point, 
GA 30344. 


For sale: SWTPC MF-68 dual mini-floppy, 
$500; MP-16A, MP-16X, PR-40, $150 
each; MP-A2, $60; MP-A, Universal bare 
MB, $40 each; MP-M 4K (5), MP-R, 
Ncwtech music board, $30 each; MP-S 
(3), MP-C, MP-LA, AC-30, CIS-30+, $25 
each; Elektra cabinet w/ power supply, 
$300; CREI 6802 microcomputer, 
$200; Microcomputing issues 1-68, 
$120. Dick Efnor, 4446 Chase Park, An- 
nandale, VA 22003; 703-256-1197. 


ZX-81 USERS: “Z-WEST” is offering free soft¬ 
ware in our special mini-issue newsletter. 
Write now to get your complimentary 
copy. P.O. Box 2411, Vista, CA 92083. 


For sale: Heath H-89 w/single 5 '/*” floppy 
& H-14 printer, best offer. Xerox dual 8” SS 
disk drives, new, $1395. Sencore CB-42 
analyst, best offer. Sams CB-1 through 
CB-125, best offer. Heathkit SB-300 and 
SB-401 complete w/manuals, best offer. 
Stan Stevens, RR4, Box 26, Iowa City, IA 
52240. 319-354-9726. 


For more information, con¬ 
tact Original Apple III, PO Box 
813, San Francisco. CA 
94101. 


Philadelphia Area 
Computer Society 

Users of Apple, Atari, CP/M, 
IBM, Ohio Scientific, Pascal, 
PET and TRS-80 are invited 
to Philadelphia Area Com¬ 
puter Society meetings, 
which take place on the third 
Saturday of every month. 
Memberships include a sub¬ 
scription to the “Data Bus” 
monthly newsletter. 

For further information, 
write to P.A.C.S., PO Box 
1954, Philadelphia. PA 19105. 


Association for 
Computer-Chip 
Experimenters 

A one-hour tutorial pre¬ 
cedes each monthly meeting 
of the Association for Comput¬ 
er-Chip Experimenters. The 
meetings take place on the 
second Tuesday of every 
month (September through 
June) at Sheridan College in 
Oakville, Ontario. 

For more information, write 
to A.C.E., c/o M. E. Franklin, 
690 Laurier Ave., Milton, On¬ 
tario L9T 4R5. 


The Aurora 
Computer Society 

The Aurora Computer Soci¬ 
ety, a non-profit computer 
club not geared toward any 
specific computer system or 
processor, meets on the sec¬ 
ond Wednesday of each 
month. The club concen¬ 
trates on developing an un¬ 
derstanding of the uses of 
computers in society. 

For further information, 
contact T.A.C.S., PO Box 
9558, South Edmonton, 
Alberta T6E 5X2. 


The Long Island Com¬ 
puter Association 

The Long Island Computer 
Association meets the third 
Friday of each month at 8 pm 
in room 508, building 500, 
The New York Institute of 
Technology, Old Westbury 
Campus, Hicksville, NY. 

For more information, write 
to L.I.C.A.. PO Box 71, 
Hicksville, NY 11802. 



Classified advertisements are intended for use by persons desiring to buy, sell or trade used computer 
equipment. No commercial ads arc accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 characters per line, includ¬ 
ing spaces and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters to save 
space. No special layouts allowed. Payment is required in advance with ad copy. We cannot bill or ac¬ 
cept credit. 

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for March 
issue, mailed in February, must be here by Jan. 1). The publisher reserves the right to refuse ques¬ 
tionable or inapplicable advertisements. Mail copy with payment to Classifieds, Microcomputing, 
Peterborough, NH 03458. Do not include any other material with your ad as it may be delayed. 


For sale: CCS SI00 boards. Disk corn. 
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CONVERSIONS 


LL 




Fred J. Gunther (9464 Wandering Way, Columbia, MD 21045) has translated into 
Applesoft Basic and Apple II graphics the Atari Lissajous curve plotting program 
published in the June 1982 issue of Microcomputing (see “Atari Gets Serious,” p. 
118). The author notes that the translation uses the Apple II hi-res page 1, so that the 
•input parameters are displayed with the figure. Original line numbers and variable 
names were retained to aid comparisons. The author reset the keyboard strobe 
(POKE-16368,0) after checking to see if any key had been depressed (line 120). Minor 
changes involve initialization of variable “t” (line 30), combining print and input 
statements (lines 40. 60. 80 and 100). a change in the screen limits (line 84) and 
changes in the color selection and plotting statements (lines 120. 130 and 150). 


3 LI ST 

1 REM LISSAJ.PLOTTER BY TED MC FADDEN T.Q.R. 

4 REM 

5 REM TRANSLATED TO APPLESOFT BY DR. FRED J. GUNTHER 

6 REM 

20 HGR : VTAB 24 
30 LET T = 0 

40 INPUT "X:AMP, OMEGA, PHASE ";AX,WX,PX 
60 INPUT " Y: AMP, OMEGA, PHASE M ;AY,WY,PY 
72 LET CX = 140:CY = 80: REM SCREEN CENTER 
80 INPUT "SCALE = "jS 

82 IF S * AX > CX THEN LET S = CX / AX 

84 IF S * AX + CX > 279 THEN LET S = <279 - CX) /AX 

86 IF S * AY > CY THEN LET S = CY / AY 

88 IF S * AY + CY > 159 THEN LET S = <159 - CY) / AY 

100 INPUT "STEP = ";T1 

110 POKE - 16368,0 

120 HC0L0R= 3 

130 HPLOT S * AX * COS <PX> + CX,CY - S * AY * COS <PY) 

140 LET T = T + T1 

150 HPLOT TO S * AX * COS <WX * T + PX) + CX,CY - S * AY * COS <WY * T 
+ PY) 

160 LET IX = PEEK < - 16384): POKE - 16368,0: IF IX < 127 THEN GOTO 14 
O 

180 INPUT "READY FOR NEXT ONE? M ;A* 

190 IF A* = "" THEN GOTO 40 

200 IF A* = "Y" OR AS = "YES" THEN GOTO 20 
210 END 


this publication 
is available in 
microform 



University Microfilms International 

300 North Zeeb Road 18-Bedford Row 

Dept. P R. Dept. P R. 

Ann Arbor, Ml 48106 London, WC1R 4EJ 

U.S.A. England 


MICRO QUIZ 


(from page 15) 

Answer: 30 

J K 2 k + J X 

113 3 

12 5 8 

2 1 4 12 

2 2 6 18 

3 1 5 23 

3 2 7 30 


^DEALER DIRECTORY^! 


El Monte, CA 

Altos, Eagle and M/ACOM-OSI 
business computer specialist. Serving 
greater Los Angeles area with all 
your business computer needs. In- 
house service, custom programming, 
terminals, printers, etc. Open 9 AM-6 
PM. Computer Challenge Corp., 
3380 Flair Drive, El Monte, CA 
91731. 572-7292. 


N. Hollywood, CA 

Wholesale prices to dealers and com¬ 
puter club members! Anadex, Cen¬ 
tronics, Corvus, Delta, Diablo, Ep¬ 
son, Godbout, Hayes, IDS, C. Itoh, 
Micro Pro, Mountain Computer, 
NEC, Novation, Okidata, Qume, 
TI, Televideo, Vector Graphic, Vis¬ 
ta, Zenith and others. Patio Com¬ 
puter Sales Co., Suite 204, 5451 
Laurel Canyon Blvd., N. Holly¬ 
wood, CA 91607. 762-0020. 


Nokomis, FL 

We are the leading area computer 
store. We carry Cromemco, Apple, 
Vector Graphic; printers and termi¬ 
nals. We offer full software support 
including G/L, A/R, payroll and 
word processing. Computer Cen¬ 
tre, 909 S. Tamiami Trail, PO 
Box 130, Nokomis, FL 33555. 
484-1028. 


Orange Park, FL 

VIC-20 software—games, finance, 
home use, educational, utility and 
amateur radio. Software for your ex¬ 
panded VIC! Write for our free cata¬ 
log. RAK Electronics, PO Box 
1585, Orange Park, FL 32073. 


Aurora, IL 

Microcomputer systems for home or 
business; peripherals, software, 
books and magazines. Apple, Hew¬ 
lett-Packard Series 80 Systems, HP 
calculators, IDS, Qume, Starwriter 
printers. Farnsworth Computer 
Center, 1891 N. Farnsworth 
Ave., Aurora, IL 60505. 
851-3888. 


Glenview, IL 

Software only! Chicagoland’s first 
software store carries software for 
most major brands of computers. 
Business, educational, programming 
aids, entertainment. Special orders 
our specialty. The Software Store, 
Inc., 1767 Glenview Rd., Glen¬ 
view, IL 60025. 724-7730. 


Freehold, NJ 

We specialize in computer software 
covering your business, education 
and recreation requirements. A large 
price discount and courteous service 
await you. Write today for our cata¬ 
log. American Computer Stores, 
177 South St. No. M7, Freehold, 
NJ 07728. 


Akron, OH 

Atari video game authorized inde¬ 
pendent servicenter. Games serviced 
by factory trained technicians. Fast 
turnaround. Dealer inquiries invit¬ 
ed. We stock genuine Atari game 
and joystick parts. Greensburg 
Electronics, 2618 Massillon 
Road, Akron, OH 44312. 
644-3178. 
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CALENDAR 


» 


Fall Conference of Classroom Applications 

Computer-Using Educators’ third annual Fall Conference of 
Classroom Application of Computers is scheduled for October 1 
and 2 in San Jose, CA. 

The schedule includes exhibits as well as workshops and six 
hour-long sessions covering computer-related classroom ac¬ 
tivities. Curriculum topics will include all levels of education 
from preschool through post-secondary. 

For more information concerning membership in Computer- 
Using Educators or the conference, contact Don McKell, Con¬ 
ference Coordinator, Computer-Using Educators, PO Box 
18547, San Jose, CA 95158. 


ACM-IEEE Fifteenth Annual Workshop on 
Microprogramming 

The Fifteenth Annual Workshop on Microprogramming 
(MICRO-15), jointly sponsored by ACM, SIGMICRO and IEEE 
TC-MICRO, is planned for October 5-7 in Palo Alto, CA. 

A tutorial covering current issues in firmware engineering will 
be presented on the preceding day (October 4) by Dr. Ted Lewis. 

For more information, contact Dr. Joseph Fisher, MICRO-15 
Program Chairman, Yale University, Box 2158, Yale Station, 
New Haven, CT 06520. 


Computer Show, Electronics Flea Market 

A Computer Show and Electronics Flea Market will take place 
October 8 and 9 in Virginia Beach, VA. The two-day event is in 
conjunction with the Virginia State ARRL Amateur Radio Con¬ 
vention and Hamfest. It will include a large indoor flea market 
for the selling of computer and electronics parts. In addition, 
dealers, forums and displays will be featured. 

Information, tickets and reservations for flea market tables or 
commercial booths are available from Jim Harrison, 1234 Little 
Bay Ave., Norfolk, VA 23503. 804-587-1695. 


NECOM 82 

NECOM 82. a single source computer show featuring the in¬ 
dustry’s newest developments, is planned for October 12 in 
Newton, MA. 

The one-day, regional format show will take place from 1-7 
pm at the Boston Marriott Hotel on Commonwealth Avenue in 
Newton. 

For more information on NECOM 82. contact Norm DeNardi 
Enterprises, 289 S. San Antonio Road, Suite 204. Los Altos, CA 
94022. 415-941-8440. 


ARE Meeting and ICAP Workshop 

The nineteenth Annual Review of Electronics (ARE) and the 
Illinois Computer Affiliates Program (ICAP) workshop are 
scheduled for October 13 and 14 at the University of Illinois at 
Urbana-Champaign. 

The ARE meeting and ICAP workshop will be devoted to 
highlights in physical electronics and computer-related 
research conducted by the University of Illinois at Urbana- 
Champaign in the departments of electrical engineering, com¬ 
puter science and the coordinated science laboratory. 
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For more information, contact Dr. M. E. Krasnow, University 
of Illinois, College of Engineering, 1308 West Green St., 
Urbana, IL 61801. 217-333-3836. 


Small Computers in the Arts 

The second Symposium on Small Computers in the Arts will 
feature tutorials, hands-on workshops and demonstrations 
from October 15-17 in Philadelphia, PA. The three-day event 
will also include films and paper presentations dealing with the 
use of small computers as tools in arts such as music, graphics 
and animation. A computer art gallery and store, a video bar 
reception and severed exhibits are also planned. 

The Fifth Annual Philadelphia Computer Music Concert will 
headline the October 16 events. 

The symposium is sponsored by the IEEE Computer Society 
and the IEEE Philadelphia Section, and is being organized by 
the Personal Computer Arts Group. 

For further information, contact Symposium on Small Com¬ 
puters in the Arts, Box 1954, Philadelphia, PA 19105, or call the 
IEEE office at 215-243-8106. 


PerCompAsia 82 

The first Southeast Asian personal computer hardware and 
software show will be held October 20-23 at the Hyatt Conven¬ 
tion Center in Singapore. 

For further information, contact Overseas Exhibition Ser¬ 
vices Ltd., 11 Manchester Square, London, W1M5AB, England. 
Telephone: 01-486 1951, Telex: 24591 Mondtex. 


EdCom 82 

The National Computer Conference and Expo for Educators 
will take place October 21-24 at the L.A. Convention Center. 

EdCom 82 will feature more than 200 seminars, workshops, 
demonstrations and exhibits, and computers for in-depth 
tutorials and hands-on sessions. 

For more information, contact Jayne LaFountain, EdCom 82. 
2629 N. Scottsdale Road, Scottsdale, AZ 85257. 


Pacific Northwest Computer Graphics 
Conference 

The University of Oregon will sponsor its first Pacific 
Northwest Computer Graphics Conference on October 25 and 
26. The conference will provide a multi-disciplinary view of 
computer graphics through presentations addressing research 
and development applications, exhibitions of prepared works 
and vendor displays. 

Disciplines and professions that will be represented include 
landscape architecture, land planning, architecture, the 
sciences, medicine, business, graphic design and communica¬ 
tions and education. 

Researchers and practitioners are invited to exhibit draw¬ 
ings, slides, photos and video selections. 

For further information, contact Pacific Northwest Computer 
Graphics Conference, Office of University Relations, 111 Susan 
Campbell Hall, University of Oregon, Eugene, OR 97403-1204. 
503-686-5555. 

























Alberta Computer Show 

The Calgary and Edmonton sections of the Canadian Informa¬ 
tion Processing Society (CIPA) will pool resources with Toronto- 
based Whitsed Publishing Ltd. to stage Canada’s first province¬ 
wide technology conference—the Alberta Computer Show. 

The conference, slated for October 27 and 28 at the Calgary 
Convention Centre, will focus on microcomputers and 
graphics. For more information, contact Marilyn Harris at 
403-261-5903. 


UCSD Pascal Users 

The UCSD Pascal System User’s Society has planned its 
semi-annual national meeting for October 29-31 at the Harvey 
House Hotel in Dallas, TX. 

The meeting will feature technical presentations, an expert 
user panel, software exchange, hardware and software demon¬ 
strations and special interest group meetings. In addition, two 
tutorials will be offered free to the public. 

Advance registration is $25. payable to U.S.U.S. Meeting 
Committee. PO Box 1148, La Jolla, CA 92038. For further infor¬ 
mation, contact Tom Siep, U.S.U.S. Program Chairman. Texas 
Instruments, Dallas, TX. 214-995-0618. 


Enterprise Information Systems, Inc. 

The fall forum of Enterprise Information Systems. Inc. is 
scheduled for November 1-3 in Palm Springs, FL. The program 
will focus on planning for integration of personal microcom¬ 
puters. large-scale systems, data base management, office sys¬ 
tems and telecommunications. 

For more information, write to E.I.S., PO Box 1154. Green¬ 
wich, CT 06830. 


Circle 373 on Reader Service card. 

r 


UV EPROM ERASER 

$ 49.95 


★ Erases over 15 EPROMS • 15 minutes erase time 

★ Element life 7700 hours 

★ Intensity: 12Ws V*cm* at 1” 

★ Erases all UV EPROMS (2716. 2732, 2516, 2532, etc.) 



★ HOBBY MODEL 

INDUSTRIAL 
MODEL 

QUV-T8/2N 

$68.95 

WITH TIMER & 
SAFETY SWITCH 

QUV-T8/2T 

$97.50 

ABOVE 220VAC 
50HZ 

QUV-T8/2TE 

$109.50 

PRICE INCLUDES ALL 

STAND ALONE RS-232 e/io'onn 
INTELLIGENT PROGRAMMER $489.00 

PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758, 8748, 8749 

* MODULES 

PHONE ORDERS (305) 776-5870 S °° n '° ** r8 ' eaSe<1 

TWX: 510-955-9496 • WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 


★ STAND ALONE, CRT, OR COMPUTER CONTROL 

+ UPLOAD/DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT 

★ MICROPROCESSOR BASED ★ 4 K INTERNAL RAM 

★ 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS 


LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE. FL 33311 
ADD: $4.00 SHIPPING $2.00 C.O.D. CHARGES 


Circle 61 on Reader Service card. _ 

I CENTRONICS 
779/RS 
LINE PRINTER I 

MAKE YOUR PRINTER 
A REAL WORKHORSE 
WITH OUR NEW 

PRINTER 

CONTROLLER 

BOARD 


Remove the controller board in your printer and 
plug ours in to add the following capabilities: 

• Bidirectional printing 

• Full UPPER/lower case ASCII plus TRS-80 
graphics or DSE scientifics character sets 
in 9 x 7 dot matrix format (9x9 available as 
option — requires print head change) 

• Motor control — turns off the motor when 
the printer is not in use 

• 2048 character buffer 

• Software selectable features 

• transfer protocol (XON/XOFF or 
none) 

• character densities (10, 12, 15, 16.5 
cpi plus double width in each size) 

• self-test 

• forms, length, control 


$350 assembled and tested 

Radix 

Technologies 

Suite 400 Carolyn Building 
10400 Eaton Place 

Fairfax, VA 22030 (703) 385-0900 

VISA, MasterCard, check, COD accepted 
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"Enjoy The 

SEXPLOSION 


Subscribe Today Take a break 
from the space wars and shoot ’em 
ups. The Dirty Book will bring you 
the latest collection of bedroom 
programs and games geared to 
creative, joyful living and 
loving. Here’s a great 
^opportunity to chart your 
own course to greater 
intimacy and satisfaction 
in the months to come. 


The 

•Dirlv 

(’Book 


Read how your fellow computerists 
enjoy these zesty programs. 



• French Post Cards • Bedtime Stories 

• Dirty Old Man • Animated Comics 

• Encounter • Interlude • Pornopoly 

• Sex Disk • Softporn • Whatzee 

• Wanna Play Footsie? • Zesty Zodiacs. 

• Street Life • Love Quotient #9 


Here’s A New Contest You’ll 
Love To Enter! Submit your 
favorite micro-computer game pro¬ 
gram to the “Dirty Book” contest. 
You can win an expense-paid trip 
to fabulous New Orleans and enjoy 
the exciting French Quarter and all 
that jazz. The “Dirty Book” will 
expose your bedtime games and 
programs to thousands of prospec¬ 
tive buyers. Write for full details. 

i-;- 

l Bourbon Street Press 
l 3225 Danny Park, New Orleans 
j (Metairie), LA 70002 (504) 455-5330 

i (You must be of legal age to enter subscription) 


Name 

Company (if any). 


Address 

City _ 

State_Zip 


Charter Subscription 
1 yr 4 issues @29 95 
Single issue @9.95 
Dealer Inquiries or Call in Orders: 
Bourbon St Press (504) 455-5330 


"7 Check enclosed 
□ COD — Company Only 

P0#_ 

Visa or 
MC# 


Signature__ _ Expiration Date 


iiT.Tlu 7' 


J 


CONVERSIONS “II” 

Color Code Combo for the PET 

In the February 1982 issue of Microcomputing (p. 108), R. Daniel Bishop presented 
an excellent game for the Apple and TRS-80 computers; unfortunately, we PET owners 
weren’t represented. Herewith, then, I present Color Code Combo for the PET. The 
program will run on any 8K or larger PET, and is insensitive to the Basic ROM version 
in use. 

Bishop’s Color Code Combo was a well thought-out program. My changes were, for 
the most part, limited to those needed to make the program run on the PET; the basic 
logic and display format of the program were unchanged. 

Walter Novinger 
33 Ray St. 

Schenectady, NY 12309 


Program listing. Color Code Combo converted for the PET. Microcomputing wel¬ 
comes and encourages such conversions (for the Apple, Atari, Commodore. 
Heath, IBM, Sinclair...) of programs that appear in the magazine. 

50 rem ADAPTED FOR PET BY W. NOVINGER 

60 rem 

70 rem 33 RAY ST. SCHENECTADY , NY 12309 

80 rem 
SO soto520 
100 rem 

110 rem *** DELAY LOOP SUBROUTINE *** 

120 For=1to999:next:return 
130 rem 

140 rem *** FLASHING CURSOR ROUTINE *** 

150 rem 

ISO ifCR$ = B$thenCR*="* M I solo 180 
170 CR$=B$ 

180 CC$ = CR$: 30 sub 1270 
190 ForI=ltol5 
200 :aetA$:iFA$=" M then250 
210 :ifasc(A$>=13then250 

220 IiF(TF=0)and((A*<"0")or(A*>"9"))then250 
230 .* iF(TF=l )and< <A$<"A" )or(A*>"Z M > )thenZ50 


240 

: A = ua 1 (A*) : I = 15.*F1 

= 1 



250 

: next 




260 

iFFlOlthenlGO 




270 

Fl=0:return 




280 

rem 




290 

rem *** DISPLAY FORMATTING 

ROUTINE *** 


300 

rem 




310 

print"Cclr3" 




320 

print" CHOICES"s pc(15)"- 

-CORRECT- 


330 

printspc(23)"COLORS PLACEMENT" 


340 

print" Crus3RCoFF3 

RED 

C 6 3 

C53 " 

350 

print" Crus30CoFF3 

ORANGE 

CG3 

C53 " 

360 

print" Crus 3YCoFF3 

YELLOW 

CG3 

C53 " 

370 

print" Crus3GCoFF3 

GREEN 

C 6 3 

C5 3 " 

380 

print" Crus3BCoFF3 

BLUE 

C 6 3 

C 5 3 " 

390 

print" Crus3PCoFF3 

PURPLE 

CG3 

C5J" 

400 

print" C rus 3WC oFF 3 

WHITE 

C 6 3 

C 5 3 " 

410 

print" Crus3VCoFF3 

VIOLET 

C 6 3 

C53 " 

420 

Forl s lto4:printspc(13)" C 6 3 

C53 " : 

: next 

430 

return 




440 

rem 





450 rem **# OPTIONS LISTING ROUTINE *** 

4S0 rem 

470 CC$= " PRESS Crus 3XC oFF 3 FOR CORRECTION" :X»3!Y= 18.'30sub 1270 

480 CC$=" OR Crus 3EC oFF 3 TO ENTER GUESS " .* X = 3 : Y*20 .* so sub 1270 .* B*= " + * l X = 28 .* so t o 1 

GO 

490 rem 

500 rem *** MAIN PROGRAM LISTING *** 

510 rem 

520 X = rnd(-TI):print"Cclr3":printspc(8)"Crus 3** COLOR CODE COMBO **CoFF3"I print 
I print Iprint 

530 print s pc( 8)"(C) 1981 BY D.BI SHOP":print 
540 print" (PET VERSION BY W. NOVINGER)" 

550 TF=0 

560 print: print: print "HOW MANY COLORS (3-8)? " 

570 X = 25:Y=11:B* = " + ":aosub 160:CC$ = A$:sosub1270 :c=a 

580 iF(C<3)or(C>8)thenprint"Cup3Cup3"*:soto560 

580 printlprint:print"HOW LARGE A TABLEAU (3-8)? "; 

600 X=29:Y=13:sosubl60:CC$=A$:sosubl270:T=A 

610 iF(T<3)or(T>8)thenprint"C up3Cup3":I so to590 

620 print:print:print"HOW MANY GUESSES (4-12)? "i 

630 X=27:Y = 15.*3osub 160:CC*=A*:30sub 1270:G1=A: iFGl >lthenG = Gl :30toG50 

640 X = 28:sosub160:CCf =A>:sosub1270:G2 = A:G=10*G1+G2 

650 iF (G<4) or (G> 12) thenprint " Cup3Cup3 " ’ .'soto620 

660 TF=1 

670 rem 

680 rem *#* RANDOM PROBLEM GENERATOR *** 

690 rem 

700 data"R","0","Y","G","B", "P" ,"W","V" 

710 For I * 1 to8: readAf (I) .'next 
720 restore 

730 R$="":ForI = ltoT f > 

740 J-int<rnd(TI)#100):iF(J>C)or<J<l)then740 (More _ 
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Wayne Green Books 




TEXTEDIT 

a complete 
wordproces^ng 
system in kit 
f$0m. 

by 

Irwin Rappaport 


A WAYNE GREEN 
PUBLICATION 


Learn Digital 
Electronics While 
Building Your Own 
Computer! 


■'S' 


*TRS-80 and TRSDOS are trademarks of the Radio Shack Di¬ 
vision of Tandy Corporation. 


TEXTEDIT—A Complete Word Processing System in 
kit form 

by Irwin Rappaport 

TEXTEDIT is an inexpensive word processor that you can adapt to suit your needs, from 
writing form letters to large texts. It is written in modules, so you can load and use only 
those portions that you need. Included are modules that perform: 

—right justification 
—ASCII upper/lowercase conversion 
-one-key phrase entering 
—complete editorial functions 
— and much more! 

TEXTEDIT is written in TRS-80* Disk BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only does Irwin Rappaport explain how to 
use TEXTEDIT, he also explains programming techniques implemented in the system. 
TEXTEDIT is an inexpensive word processor that helps you learn about BASIC program¬ 
ming. It is written for TRS-80 Models I and III with TRSDOS 2.2/2.3 and 32K. 

BK7387 $9.97 Disk Available DS7387 $19.97 

0-88006-050-6 

Annotated BASIC—A New Technique for Neophytes. 

BASIC programming was supposed to be simple—a beginner's programming language 
which was so near to English that it could be easily understood. But, in recent years, BASIC 
has become much more powerful and therefore much more difficult to read and understand. 
BASIC simply isn't basic anymore. 

Annotated BASIC explains the complexities of modern BASIC. It includes complete 
TRS-80* Level II BASIC programs that you can use. Each program is annotated to explain in 
step-by-step fashion the workings of the program. Programs are flowcharted to assisted 
you in following the operational sequence. And—each chapter includes a description of the 
new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. How Is a 
program put together? Why is it written that way? By observing the programs and following 
the annotation, you can develop new techniques to use in your own programs—or modify 
commercial programs for your specific use. 

Annotated BASIC Volume 1 contains Projecting Profits. Surveyor, Things to Do, Tax Shelter, 
Introduction to Digital Logic, Camelot, The Soundex Code. Deduction, Op Amp, Contractor 

BK7384 J10.95 ISBN 0-88006-028-X AVAILABLE NOW! 

Annotated BASIC Volume 2 contains Rough Lumber List. Trip Mileage, Flight Plan, OSCAR 
Data, SWR/Antenna Design, Supermaze. Petals Around the Rose, Numeric Analysis, 
Demons, Air Raid, Geography Test, Plumbing System Design. 

BK7385 $10.95 ISBN 0-88006-037-9 

Order Both Volumes and Save! BK738402 $18.95 

KILOBAUD KLASSROOM- 
A practical course in digital electronics 

By George Young and Peter Stark 

Learning electronics theory without practice isn't easy. And its no fun to build an elec¬ 
tronics project that you can't use Kilobaud Klassroom the popular series first published in 
Kilobaud Microcomputing, combines theory with practice. This is a practical course in 
digital electronics. It starts out with very simple electronics projects, and by the end of the 
course you'll construct your own working microcomputer! 

Authors Young and Stark are experienced teachers, and their approach is simple and direct. 
Whether you're learning at home or in the classroom, this book provides you with a solid 
background in electronics—and you'll own a computer that you built yourself! 

Kilobaud Klassroom contains Getting the Ball Rolling, Gates and Flip-Flops Explained, J.K. 
Flip-Flops and Clocked Logic. PC Boards and Power Supplies, Hardware Logical Functions, 
Voltage, Current and Power Supplies. Transistors. Diodes and OP Amps, Pulses and More 
Pulses, Counters and Registers, Bus Traffic Control, ROM and RAM Memories, I/O Circuitry, 
Parallel and Serial I/O Ports. Computer I/O III, Computer I/O IV, Computer I/O V, Processor 
Connections, Finally.. The Kilobaud Krescendo, Eproms and Troubleshooting, Expan¬ 
sions and Programming, Machine-Language Programming, Assembly-Language Program¬ 
ming, Connecting to the Outside World. 

ISBN- 0-88006-027-1 AVAILABLE NOW! BK7386 $14.95 

THE NEW WEATHER SATELLITE HANDBOOK- 

By Dr. Ralph E. Taggart WB8DQT— 

Here is the completely updated and revised edition of the best selling Weather Satellite 
Handbook— containing all the Information on the most sophisticated spacecraft now in 
orbit. Dr Taggart has written this book to serve both the experienced amateur satellite 
enthusiast and the newcomer. This book is an introduction to satellite watching, that 
tells you how to construct a complete and highly effective ground station. Not just ideas, 
but solid hardware designs and all the instructions necessary to operate the equipment 
are included. An entire chapter is devoted to microcomputers and the Weather Satellite 
Station, and for the thousands of experimenters who are operating stations, The New 
Weather Satellite Handbook details all the procedures necessary to follow the current 
spacecraft. 

Weather Satellite contains Operational Satellite Systems, Antenna Systems, Weather 
Satellite Receivers. A Cathode Ray Tube (CRT) Monitor for Satellite Picture Display, A 
Direct-Printing Facsimile System for Weather Satellite Display. How to Find the Satellite, 
Test Equipment, Microcomputers and the Weather Satellite Station, Station Operations. 

iS8N 0-88006-015-8 available now! BK7383 $8.95 



FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece of paper and mail to Wayne Green Books Att: Sales • Peterborough NH 03458. 

Be sure to include check or detailed credit card information. (Visa. Master Charge or American Express accepted.) 

No C.O.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each additional book; $10.00 per book foreign air mail. 
Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to Customer Service at the above address. 
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Circle 86 on Reader Service card. 


LABELS 


perM 


15 / 16 "x 3 y 2 ” white pressure 
1 up - pin feed sensitive 

PRICE INCLUDES SHIPPING 

Packed 5M per box - Min. order 1 box $14.95 
Check with order • Mass Residents add 5% Sales Tax 

CHECK-MATE 

P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 
CALL TOLL FREE 1-800-343-7706 


Circle 386 on Reader Service card. 


SCIENTIFIC $ ?5 
SOFTWARE _ 


SOFTWARE UNDER CP/M* 

FOR SOLVING PROBLEMS IN 

• CHEMICAL KINETICS 

• SEMI EMPIRICAL MOLECULAR 

QUANTUM MECHANICS 

• GROUP THEORY 

• SPECIAL FUNCTIONS 

SUITABLE FOR THE MOST ADVANCED 
APPLICATIONS. ESTIMATES FOR CUSTOM 
PRODUCTS AVAILABLE. 

For descriptions and prices, write or call 
( 402 ) 435-6823 (of re r 6:00 p.m.) 

SCIENTIFIC SOFTWARE 

232 W. Lokeshore Dr. 

Lincoln, Nebraska, 68528 
*CP/M®is a Trademark of Digital Research. 


Circle 87 on Reader Service card. 


RS-232 PROBLEMS? 



LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER¬ 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE¬ 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 
Box 475/ MC, Mendota, IL 61342 


Listing continued. 

750 R$=R$+A*(J)Inext 
760 rem 

770 rem *** SETUP DISPLAY *** 

780 rem 
790 sosub310 

800 X = 2:iFC< > 8 thenY=111CC$=" ":ForJ=1 108 -C:eosub1270:Y = Y-1Inext 

810 X=llIY=4:PorJ=ltoGICC$="#"+risht$(str$(J),2):sosub 1270:Y = Y+1:next 
820 rem 

830 rem *** OBTAIN PLAYER'S GUESS *** 

840 rem 

850 forK = 1toG 

860 :g*=" m 

870 :forL=ltoT 

880 I:X =14+LIY=3+Klaosub160ICC$=A$laosub1270 

890 ::g*=g*+a* 

900 I InextL 
910 :sosub470 
920 ICC*=" " : ao sub 1270 
930 I if A*="X ,, then860 
940 : iFA$O , 'E"then910 
950 Isosub 1030 

960 :CC$ = risht$( str$(CC) ,2) + " "+riaht*< str*(CP) ,2) IX=28IY=K+3laosub1270 

970 :ifCP = T then 1190 
980 InextK 
990 sotol200 
1000 rem 

1010 rem *** SUBROUTINE TO EVALUATE GUESS *** 

1020 rem 

1030 RT$=R*IG$=left$(G$,T)ICP = 0 
1040 ForI=ltoT 

1050 :iFmid*(G*rI.1)=mid*(R*,I,1)thenCP=CP+l 
1060 Inext 

1070 j=o:cc=o 

1080 ForI=ltoT 
1090 :j=j+i 

1100 :ifmid*<G$,1,1><>mid*(R*,J,1)then 1120 

1110 !CC=CC+1:R*=leFt$(R*,J-l)+ M "+riaht*<R*,T-J)laotol130 
1120 I iFJ<Tthenl090 
1130 :j=o 
1140 Inex 11 

1150 RS$=R$IR$=RT$Ireturn 
1180 rem 

1170 rem *** CONCLUDING MESSAGE #** 

1180 rem 

1190 X=2IY=22ICC*="C0NGRATULATI0NS! THAT'S IT!"Isosub 12701 soto1220 

1200 X=2IY=22ICC$="S0RRY, YOU'RE OUT OF TURNS!"Iaosub1270 

1210 X = 4:Y»23:CC*="THE CODE was: Crvs3 ,, +R$+ ,, CoFF3' , :sosub 1270 

1220 TF=2IX=4IY=24ICC$="PRESS ANY KEY TO GO ON" I sosub 12701 X = 271 so s ub 160 

1230 soto520 

1240 rem 

1250 rem *** PRINT CC* AT XrY COORDINATES *** 

1280 rem 

1270 print"I home 3"J 
1280 ifX=lthenl300 

1290 ForI=ltoX-i:print"CrtD";:next 
1300 ifY=1thenl320 

1310 ForI*ltoY-i:print"Cdn3 M ;Inext 
1320 printCC*;Ireturn 
1330 end 


Notes on TRS-80 to PET Conversions 

The TRS-80 statement PRINT@nn (where nn is a screen cell) has no analog in 
PET Basic; my subroutine in lines 1270 through 1320 is used to emulate this func¬ 
tion. Upon entry to the routine, the character (or string) to be printed is expected to 
be contained in the variable CCS, and the screen location for the (first) character to 
be printed is contained in variables X and Y. Y is the row number (1 is the top row, 
24 the bottom row) and X is the character position within the Y row (1 at the left, 
40 at the right). 

Because PET’s For. . . Next loops are always at least one trip, the tests In lines 
1280 and 1300 are necessary; other than these tests, no range testing is done in the 
interest of speed. 

A word of warning is in order: Printing a character at location 40,25 (lower 
rightmost) will cause scrolling of the screen. To print at 40,25 use “POKE 
ASC(char).33767“ instead. 

Another TRS-80 function emulated is associated with the random number 
generator. RANDOMIZE is emulated on the PET by the statement X = RND( - TI) 
in line 520: this seeds the generator with the current value of the PET’s Jiffy 
counter. 

In addition, since the PET’s RND function always returns a number in the 
range 0<RND(n)< 1 (the TRS-80 returns l<RND(n)<n), the iterative procedure of 
line 740 is necessary to avoid a SUBSCRIPT OUT OF RANGE error on array A$. 
Personally, I think the TRS-80 approach makes more sense! 

The final TRS-80 feature to be emulated is the INKEYSS function used to 
fetch a single character without a return. Since the PET has the GET function, 
this is not too difficult; this has been done in lines 160 through 270. As those 
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Selling Micro - 
^ computing will 

make money for 
Consider the facts: 

Fact #1: Selling Microcomput- 
jng Increases store traffic—our 
dealers tell us that Microcomputing is 
the hottest-selling computer magazine on 
the newsstands. 

Fact #2: There is a direct correlation between 
store traffic and sales—increase the number of people 
coming through your door and you’ll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that’s a fact. 

For information on selling Microcomputing , call 
800-343-0728 and speak with Ginnie Boudrieau, our 
bulk sales manager. Or write to her at Microcomputing , 
80 Pine St., Peterborough, NH 03458. 

MICROCOMPUTING 

80 Pine Street Peterborough, NH 03458 

800-343-0728 



is HARD COPY STORfiQE a problem? 


MICROCOMPUTING, as thick as it 
is, is more like a floppy when it comes 
to standing on the bookshelf. Try the 
MICROCOMPUTING Library 
Shelf Boxes. . .sturdy corrugated 
white dirt-resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too, not only for MI¬ 
CROCOMPUTING, but also for 73 Magazine, 80 
MICRO. . and for CQ, QST, Ham Radio, Personal Comput¬ 
ing, Radio Electronics, Interface Age, and Byte. Ask for what¬ 
ever stickers you want with your box order. They hold a full year 
of MICROCOMPUTING, 80 MICRO ... or 73 Magazine. Your 
magazine library is your prime reference; keep it handy and keep 
it neet with these strong library shelf boxes. One box (BX-1000) is 
$2.00, 2-7 boxes (BX-1001) are $1.50 each, and eight or more 
boxes (BX-1002) are $1.25 each. Be sure to specify which labels 
we should send. Have your credit card handy and call our toll- 
free order number 800-258-5473, or use the order card in the 
back of the magazine and mail to: 

TM 

MICROCOMPUTING 

Peterborough nh 03458 

Att: Book Sales. Shipping & Handling: $2.00 per order $10.00 foreign airmail 




80’s 3 in 83! 

80 MICRO magazine will be three years old 
in January of 1983. 

||§fAnd to celebrate, we’re publishing a special limited edition ANNIVERSARY ISSUE! 

ip#?" *all new articles and programs. * tutorials on buying peripherals and software. 

6 *over 500 pages of the same 80 MICRO quality. *a 3-year 80 MICRO index—annotated and cross-referenced. 

* dozens of games and programs for your TRS-80*. * page after page of Christmas specials in colorful holiday ads. 

♦exclusive articles by well-known authors. *the most in-depth coverage of the Color Computer yet. 

PLUS—In every Anniversary Issue of 80 MICRO, you’ll find a FREE SURPRISE! 

What is it? If we told you. it wouldn’t be a surprise. (See Nov. Issue for details) 

You can also get the amazing Special Edition LOAD 80 Companion to the Anniversary Issue. All those games and programs just 
waiting for you to load. No more keyboarding. No more debugging. No more hassles. 

You’d expect all new Special Editions of this quality to cost you hundreds of dollars. (Well, maybe tens.) But for a limited time 
only you can get the 80 MICRO Anniversary Issue for only $5.95. That’s right—$5.95. The LOAD 80 Companion is just $9.95 for 
- cassette, $19.95 for floppy disk. So order your very own copy of the Anniversary Issue and LOAD 80 Companion. Give them as 

gifts. Call toll free J.gQQ *258 ‘5473 • And hun Y- Supplies are limited! Operators are standing by (during business hours) 





•TRS-80 is a trademark of the 
Radio Shack division of Tandy Corp. 


1 80 MICRO (a Wayne Green publication) * 80 PINE STREET * PETERBOROUGH, NH * 03458 1 



□ Yes, I want to celebrate 80 Micro’s anniversary! 
□check enclosed for $5.95 

□MC DVisa DAmex km-io/82 

Card # _Interbank#_ 


Signature 

Name_ 

Address _ 
City_ 


_exp. date. 


.State. 


.Zip. 


Attn: Pat Fen-ante *80 Micro* 80 Pine St. • Peterborough, NH 03458 



Please allow 
6-8 weeks delivery 
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Circle 372 on Reader Service card. 


KrelTs College Board 

SAT* 

Preparation Series 

NEW FOR 82 


A COMPREHENSIVE PREPARATION 
PACKAGE / 30 PROGRAMS / $299.95 

1. Diagnostic analysis 

2. Prescription of individual study plans 

3. Coverage of all SAT* skills 

4. Unlimited drill and practice 

5. SAT* Exam Question simulator 

6. All questions in SAT* format and at 
SAT* difficulty level 

7. Instantaneous answers, explanations 
and scoring for problems 

8. Worksheet generation and performance 
monitoring - (optional) 

9. A complete record management system- 
(optional) 

10. Systematic instruction in pertinent math, 
verbal 8r test taking skills - (optional) 

Krai's unique logical design provides personal¬ 
ized instruction for each student according to 
individual needs. 

APPLE, ATARI, COMMODORE. CBM/PET, 
CP/M, I.B.M.. RADIO SHACK TRS-80. 

LOGO $99 

NO FRILLS PAK 

1. Two copies of Krell's LOGO for Apple II* 

2. Utility Disk with M.I.T.’s valuable 
demo programs including Dynatrack 

3. The official M.l.T. technical manual LOGO 
FOR APPLE II by H. Abelson & L. Klotz 

No Frills Turtle Price $99.00 

FRILLS FOR LOGO 

FRILLS FOR LOGO / Support Pak for: 
M.l.T. LOGO, KRELL & TERRAPIN INC. 

1. Krell utility disk 

2. Alice in LOGOLAND 

3. LOGO for Apple II - by H. Abelson 

4. Alice in Logoland Primer 

5. Comprehensive wall chart 

6. LOGO & Educational Computing Journal 

$89.95 

NO FRILLS LOGO AND 
ALL THE FRILLS COMBO 
FOR APPLE II* $149.95 

SPRITES NOW AVAILABLE 
FOR LOGO 

_ Call for information _ 

ALSO AVAILABLE 

Time Traveler / Odyssey in Time 
Competency/Proficiency Series 
Pythagoras and the Dragon 
Isaac and F. G. Newton / Micro Deutsch 
Super Star Baseball / Sword of Zedek 
Krell Game Pack 


CALL FOR DETAILS AND PRICES 


KREIi 

SOFTWARE CORR 

The state ot the art in educational computing 
1320 Stony Brook Road / Stony Brook NY 11790 
Talaphona 518-751-5139 

Krell Software Corp has no official ties with the College 
Entrance Examination Board or the Educational Testing Service 
Krell is however a supplier of products to the E T S 
’Trademarks of Apple Comp Corp Tandy Corp Commodore Corp 
Digital Research Corp l B M Atari Corp Terraom Inc 
PROGRAMS AVAILABLE FOR THE TRS-80 APPIE II PET & ATARI 
N Y S residents add sales tax 



who are familiar with the PET will remember, the GET function returns regard¬ 
less of whether or not a key was pressed (hence the test for a null string in line 
200). 

While the replacement of INKEYSS with GET was all that was necessary to 
duplicate the functionality of Mr. Bishop’s program, I took the liberty of making 
some enhancements to the user interface. 

In the event of invalid input, you should be immediately notified of the error and 
new input requested. The types of input Color Code Combo requires fall into three 
classes—numeric (the initial setup screen), alphabetic (the body of the program) 
and “anything goes” (line 1220). The input routine, therefore, accepts only one of 
these classes of characters based upon the current value of variable TF 
(Type—Flag). 

TF = 0 allows numeric data only. TF = 1 allows alphabetic data only and TF = 2 
(actually any other value) allows all characters (except return). TF is set appropri¬ 
ately in lines 550. 660 and 1220. If you wanted to really restrict input to only those 
characters representing the colors in the chosen set, a more restrictive test could 
have been made in line 230 at the cost of reduced speed. 

The other user-oriented change made was done to avoid a problem common to 
many menu-driven programs. If there is one thing I resent, it is being sent clear 
back to the beginning of a menu due to simple finger problems near the end of the 
menu. The computer is good at making decisions and taking appropriate actions if 
you tell it to: lines 580, 610 and 650 reflect this philosophy. 

Rather than making you repeat otherwise valid input, the PET program merely 
erases the bad input line, on-the-spot, and re-prompts for the desired input, repeat¬ 
ing the process until valid input is obtained. Using this approach requires only a 
small incremental effort on the programmer’s part. 

I have used a pretty printer program I wrote to prepare Basic listings. My printer 
won’t print the PET graphics and cursor control characters, so Pretty Printer sub¬ 
stitutes bracket abbreviations for the cursor controls (e.g., [up] for cursor-up). Shift¬ 
ed characters (graphics) are shown as the unshifted character enclosed in brackets. 
For instance the symbol [6] in line 340 is read as shift-6. While this approach may 
not be as elegant as the Commodore printer, at least all the characters are shown. 

As a readability enhancement. Pretty Printer also lists all Basic keywords in 
lowercase. Doing this makes listings clearer, especially when an expression such 
as FORI = STOPSTEPS is entered without spaces to speed typing and conserve 
memory. Pretty Printer lists this expression as “fori = StoPstepS”, clearly differen¬ 
tiating between keywords and variable names. 

Pretty Printer is appended to the program to be listed using either the TOOLKIT 
APPEND command or the method outlined in the Nov. 1979 Microcomputing 
“PET-pourri” (p. 191). Pretty Print is small (1400 bytes, 40 lines) and may be left 
permanently attached to the host program through the development process. 

Interested readers can send $2 for an annotated listing with directions (sorry. I 
can't make cassettes or disks). ■ W. Novinger 





Microcomputing does not keep sub¬ 
scription records on the premises, 
therefore calling us only adds time 
and doesn’t solve the problem. 

Please send a description of the 
problem and your most recent ad¬ 
dress label to: 

Microcomputing 
Subscription Dept. 

PO Box 981 

Farmingdale, NY 11737 


ATTENTION!! 

Foreign Computer 
Stores/ Magazine Dealers 

You have a large technical audience that 
speaks English and is in need of the kind 
of microcomputer information the Wayne 
Green Publications group provides. 

Provide your audience with the magazines 
they need and make money at the same 
time. For details on selling Microcomput¬ 
ing. 80 Micro . Desktop Computing and 
Wayne Green Books contact: 

Sandra Joseph 
World Wide Media 
386 Park Ave. South 
New York, N.Y. 10016 
Phone—(212) 686-1520 
Telex—620430 
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Circle 139 on Reader Service card. 


Circle 346 on Reader Service card. 


Circle 271 on Reader Service card. 



The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. 


Call Toll Free ' 
1 - 800 - 237 - 8931 . 


In Florida, call 
813 - 577 - 2794 . J 


Tech* Data Corporation 

3251 Tech Drive North 
9^ St. Petersburg, FL 33702 


Circle 63 on Reader Service card. 

-$$$- 

jtj D/Punch? 



HOW WOULD YOU LIKE A 500% RETURN 
ON INVESTMENT IN 10 MINUTES? IN 
ACTUALITY. YOUR ROI INCREASES EACH 
TIME YOU USE D/PUNCH D/PUNCH IS 
SPECIALLY ENGINEERED TO MAKE IT 
EASY FOR YOU TO PUNCH A CUTOUT 
ON YOUR FLOPPY DISKS-THEREBY 
ALLOWING YOU TO WRITE (SAVE) ONTO 
THE OTHER SIDE WHEN YOU SEND US 
YOUR ORDER, BE SURE TO TELL US 
YOUR SYSTEM CONFIGURATION 


a) D/PUNCH 6 95 

b) LABELS (100) 3 00 

C) WRITE-PROTECT STICKERS (105) 2 65 

d) DISK SAVER 5V4 • 10 99 

e) DISK SAVER RINGS (50) 5 25 


ADD $2 00 FOR SHIPPING & HANDLING. 

MA RESIDENTS ADD 5% TAX 

SEND CHECK OR MONEY ORDER TO 


D/Punch Co. 

P.O BOX 201 

NEWTON HIGHLANDS. MA 02161 
,, (617)964-2126 

$ ALLOW 4-6 WEEKS FOR DELIVERY 

-$ $ $- 



BACK ISSUES 


KM3006—Single back issue 

before July 1980.$3.00 

KM3507—Single back issue 

July 1980 on.$3.50 

KM0005—5 your choice.. . . $10.75 

Add $1.00 per magazine for shipping. 

KM0010-10 your choice.... $16.00 

KM0025-25 your choice.. . . $27.00 

KM 1025-25 our choice.$14.00 


Add $7.50 per order for shipping. 


• FREE BACK ISSUE CATALOGS are 

yours for the asking. . . specify 73 Magazine, 
and/or Microcomputing, back issue catalog 
when you send your name and address to us 
on a postcard. 

Back Issues •Attn. Pauline Johnstone 
80 Pine St. • Peterborough, NH 03458 


-DATA COMMUNICATIONS- 

Specialists for 
IBM PC & SEATTLE 
COMPUTERS 

Teleprocessing software available for above 
computers to time-sharing hosts or between two 
users (send binary files, also). Version 2 software, 
$60; Version 3, $160. Write for details or $3.00 for 
manuals. 


SEATTLE computer hardware and Microsoft MS- 
DOS*, Pascal, BASIC, FORTRAN, COBOL. 
SPECIAL PRICE for SEATTLE SYSTEM 2 
+ 4-port serial board cables + choice of 
Microsoft BASIC (both interpreter & compiler), 
Pascal, or FORTRAN. Write or call for quote. 


MITS disk owners, don’t throw away your drives. 
Try out the 8086 world with SEATTLE 8086 CPU 
board set. Special offer of $750 for two-board 
CPU set + MS-DOS* + Microsoft MACRO-86 
and utilities. (Mits I/O drivers included and ready 
to boot). Write for spec sheet. 

■ PQPQB COMPUTER & STATISTICAL 
L-OL-OWCONSULTING SERVICES 
P.O. BOX 5351 
TERRE HAUTE, IN 47805 

( 812 ) 466-4111 

'TRADEMARK OF MICROSOFT, INC. 


DISK DOUBLER PROGRAM 
NOW AVAILABLE 

“DOUBLE THE STORAGE CAPACITY OF YOUR 514” DISK¬ 
ETTES.” NOW YOU CAN INCREASE THE SIZE OF USABLE 
SPACE ON YOUR SS/SD OR SS/DD 5V4” DISKETTES. 

THIS PROGRAM IS DESIGNED TO DOUBLE THE STAN¬ 
DARD STORAGE CAPACITY ON YOUR SS/SD OR SS/DD 
5 Vi” DISKS. ALL YOU PAY IS A ONE TIME FEE OF $ 12.95. 
USE THE PROGRAM OVER AND OVER, AS OFTEN AS YOU 
LIKE, NO EXTRA FEES. THIS PROGRAM WILL WORK WITH 
ALMOST ALL SS/SD OR SS/DD DISKETTES. 

HURRY, SEND $12.95 U.S., CASH, CHECK OR MONEY 
ORDER TO: 

DISK DOUBLE PROGRAM 
CP-M Co. 

P.O. Box 1045 

WOODLAND HILLS CA 91365 
Nationwide: I-800 428-7825 ext. 43 
California only: 1-800-428-7824 ext. 43 

California residents add 6% sales tax, Los Angeles 
residents add 6.5% sales tax. Please include $1.00 
Postage and Handling, all orders shipped within 10 days. 
Disk Doubler Program Copyrlte 1982 

Computer Peripheral-Materials Company. 
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PRICE BREAK 


EPSON 

MX-80 

CARTRIDGE RIBBONS 


$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

We accept Mastercard and Visa 




CHECK-MATE 

P.O. BOX 103, RANDOLPH, MA 02368 
Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 


Circle 111 on Reader Service card. 


°North Star 

BASIC UTILITY SET 


■ EDITOR — Create & edit a 
Basic program using 26 
commands, including 
GLOBAL locate & change. 

■ BPRT — Print & cross 
reference a Basic program 

■ BPAK — Pack a Basic 
program. 

■ RE — Rename a disk file. 


(ten plus shipping. 

4>by Calif. Res. add 6°o. 
/^_\ Check. VISA. M C 

5Z Software Systems 


\ 


1269 Rubio Vista Road Altadena. Calif. 91001 
(213) 791-3202 


/T 
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IBM PC®«-♦ MX-80® 

OSBORNE l®<-$ MX-80® 

PARALLEL PRINTER CABLES 

MX-80/Centronics® type parallel 
printer cables: 

#11 — IBM PC compatable — $35.00. 
#01 - OSBORNE I IEEE 488 port 
compatable — $35.00. 

VERBATIM 5" SSDD soft sectored 
diskettes — $33.00/Box of 10. 

—FREE SHIPPING, 10 DAY FREE TRIAL- 

VISA, MASTERCARD, COD (ADD $2.00). 

TX res add 5%. 

AUSTIN COMPUTER 
TECHNOLOGIES 
Dept. M P.O. Box 26595 
Austin TX 78755 
512-835-6136 


Circle 172 on Reader Service card. _ 

Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 



Dealer inquiries 
invited C.O.D’s 
accepted. Call 
FREE (800) 235-4137. 



PACIFIC EXCHANGES 

100 Foothill Blvd., San Luis 
San Luis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037. 
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BOOK REVIEWS 


Edited by Larry Canale 


Standard 16 -Bit Operating System 
Ideas for Using VisiCalc 
All About Your Atari 
An Alternative to Micros 


Using the Unix System 

Richard Gauthier 

Reston Publishing Company, Inc., 1981 
11480 Sunset Hills Rd. 

Reston, VA 22090 

Paperback or cloth cover, 200 pp., $18.95 

Using the Unix System is one of what 
I expect to be hundreds of books that 
will be written about Unix in the next 
few years. 

Unix is an operating system developed 
at Bell Laboratories as a personal project, 
but because it offered capabilities that 
were needed in the software develop¬ 
ment environment it grew into a product. 
It is sold both directly by Bell Labs and by 
companies licensed by Bell Labs to sell 
executable copies to end users. Both Ve- 
nix, by Venturcom, Inc., and Xenix, by 
Microsoft Corporation, are examples of 
Unix systems that have been modified 
and then resold. 

The reason all this matters is that it’s 
very likely that Unix and its derivatives 
will become the standard operating sys¬ 
tem for 16-bit micros. It can offer a sub¬ 
stantial base of commercially developed 
and debugged software now, whereas 
any new operating system would start 
out with no applications software. Be¬ 
cause of this it would take many years 
and millions of dollars for a new operat¬ 
ing system to offer all that Unix can offer 
today. 

Using the Unix System is written for 
someone who has no knowledge of Unix 
or other computer operating systems. It 
deals with the basics of logging onto the 
system, using ED, the line-oriented text 
editor, to create, edit and search through 
files. It presents the basics of the Unix file 
system and covers the utility commands 
that are essential in order to look at the 
file system and manipulate files. The 
book also deals with some of the capabili¬ 
ties of the shell, which is the command 
interpreter for Unix. 

The book also talks about the responsi¬ 
bility of the system administrator (the 
person responsible for ensuring that the 

' file system has not been corrupted) and 
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shows how to perform most of the admin¬ 
istrative tasks. Most of the Unix com¬ 
mands, along with brief descriptions of 
the syntax required to use them, are list¬ 
ed in an appendix. 

I have two criticisms of the book. The 
first is that Using the Unix System prob¬ 
ably will have a short useful life for the 
purchaser. Even though the information 
that’s presented is detailed, showing 
every possible error and what to do about 
it, you may have hundreds of other ques¬ 
tions the book doesn’t address. 

If you have the same experience learn¬ 
ing to use Unix that I had, then you’ll 
probably bumble around with a problem 
for months before you discover a direct 
solution. 

For example, “grep” is a sophisticated 
pattern-matching program. It gets only 
two pages of description in Gauthier’s 
book, so its usefulness is not obvious; 
you’ll need a guide to get you involved 
with its capabilities. 

My second criticism is that Gauthier 
makes some statements that cause you 
to develop the wrong idea about how 
Unix actually works. Some of the things 
that are simply conventional are stated 
as absolute. Other statements are actual¬ 
ly incorrect. 

For example, Gauthier writes “mv is 
like cp except the old file is deleted.” 
Well, mv is the move (or rename) utility 
and cp is the copy utility. Cp always 
copies the file. Mv only changes the file 
name in the directory if both the source 
and destination file are on the same phys¬ 
ical device. 

This difference could mislead a serious 
user and cause him to implement a sys¬ 
tem in an inefficient manner. The author 
may have been better off not even men¬ 
tioning the similarity of the two 
programs. 

Still, Using the Unix System offers a 
worthwhile introduction to Unix for 
someone inexperienced in computer use. 
If you want to know the basics of Unix, or 
find yourself in a position where you have 
access to Unix but no documentation, 
then this book will get you started. But 
once you know the basics, plan on get¬ 


ting some further documentation. 

Phil Hughes 
Mercer Island, WA 


VisiCalc Home 
and Office Companion 

David M. Castlewitz, 

Lawrence Chisausky 
and Patricia Kronberg 
Osborne/McGraw-Hill, 1982 
630 Bancroft Way 
Berkeley, CA 

Paperback, 182 pp., $15.99 

Once you’ve used a microcomputer 
enough to feel comfortable with disk op¬ 
erating systems and elementary Basic 
programming, a tool like VisiCalc is 
easy to master and a fascinating imple¬ 
mentation of computer technology. Cre¬ 
ating worksheets, or templates as they 
are commonly called, is a simple matter 
after your second or third VisiCalc work 
session. 

What may be a little more difficult is 
coming up with good ideas for which 
templates can then be created. Or, com¬ 
ing up with the correct mathematical for¬ 
mulation to implement that good idea. 

When you reach such an impasse, a 
book like VisiCalc Home and Office Com¬ 
panion comes in handy. Here, in just 182 
pages, are 50 VisiCalc templates to do 
things like figure the start-up costs for a 
new business, maintain a stock portfolio, 
produce survey results or even figure out 
how much paint you’d need to paint a 
room. 

These templates are presented with 
both a sample printout, including data, 
and a listing of the contents of each indi¬ 
vidual grid location. All listings were gen¬ 
erated with an Epson MX-80 dot matrix 
printer. The grid location listing is pro¬ 
vided in column order-all the A column 
entries first, then the B column entries 
and so on. 

You can type in the templates from the 
grid location list, save them on a disk and 
then tise them with your own data. Or, 
you can make modifications to suit your 
own needs once the initial form has been 
















Announcing 


\ 

....A New, Authoritative Guide to 


The Most Important Book Ever Published for the Apple. 

What’s Where in the APPLE...PIus...the All New Guide to What’s Where 


is William F. Luebbert’s Revised Edition of the famous Apple Atlas. The 
original What’s Where in the APPLE? provided more information on the 
Apple’s memory than was available anywhere else. Now the Revised 
Edition shows you how to use this valuable data. 


What’s Where in the APPLE...PIus... 
the All New Guide to What’s Where 

• Guides you — with a numerical Atlas and 
an alphabetical Gazetteer — to over 2,000 
memory locations of PEEKs, POKES, and 
CALLS. 

• Gives names and locations of various 
Monitor, DOS, Integer BASIC, and Apple¬ 
soft routines — and tells you what they’re 
used for. 

• Explains how effectively to use the infor¬ 
mation contained in the original What’s 
Where in the Apple? 

• Enables you to move easily between BASIC 
and Machine Language. 

• Guides you through the inner workings and 
hidden mechanisms of the Apple. 

All Apple users will find this book helpful in understanding 

their machine, and essential for mastering it! 
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What’s Where in the 
APPLE...Plus... 

the All New Guide to What’s Where 


AN ATLAS TO 
THE APPLE COMPUTER 

With Full Explanatory Text Added 
By William F. Luebbert 


The Atlas and The ALL NEW GUIDE are available in one, 256-page Wire-O-Bound 

book for only $ 24.95 


Please send me: M9 82 

What’s Where In the APPLE...Plus... _ QC . 

the All New Guide to What’s Where ® * yo 

_ THE GUIDE @$9.95 

Add $2.00 surface shipping for each copy, 

Massachusetts residents add 5% sales tax. 

Total Enclosed $ _ 

□ Check □ VISA □ MasterCard Acct # _ 

E xpires_ 


Name 


Address 


City State Zip 


If you own the original What’s Where in the 
Apple? you will want THE GUIDE to comple¬ 
ment your edition. This 128-page, Wire-O-Bound 
version contains all new material to be used 
with the memory map and atlas for $9.95 

Ask for it at your computer store 

Use the Coupon to Order Direct from MICRO 
or 

Call Toll Free Today 1-800-345-8112 
(In PA 1-800-662-2444) 

83-345 
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MICRO INK 34 Chalmslord St.. P.0. Box 6502, Cholmslord, MA 01824 
























entered into your machine. 

Each template is accompanied by a 
one- to seven-paragraph explanation of 
the methodology behind the template 
and any special instructions on how to 
use it. Often, the authors provide an ex¬ 
ample or two of how the template can be 
most useful. 

The 50 templates in the book are divid¬ 
ed into seven categories: Loans and In¬ 
vestments, General Business, Inventory 
Control, Advertising and Sales, Person¬ 
nel and Departments, Personal Finance 
and Household Aids. The templates will 
work with versions of VisiCalc designed 
to run on Apple, TRS-80. Commodore 
and IBM microcomputers. With some 
modification, the templates will also be 
usable with the SuperCalc program. 

Few people will use every one of the 50 
programs in this book. Everyone, how¬ 
ever, will likely find anywhere from five 
to 15 of the templates to be directly appli¬ 
cable to their situation and another two 
or three that will give them a good idea 
for the creation of a hybrid template. 

For example, I found the Professional 
Services Fee Analysis and Time Sheet 
templates to be useful in consulting 
work. I used the Home Inventory and Per¬ 
sonal Possessions Evaluation to catalog 
my household goods and the Business 
Start-up Worksheet to help me evaluate 
the feasibility of going into business for 
myself. (I’m wavering.) There are several 
other templates that I may use as my 
needs change. 

The target audience for a book like this 
more than likely is that group of VisiCalc 
users who are not really good at coming 
up with their own template ideas but can 
use an idea that they’ve seen implement¬ 
ed elsewhere. For this group, VisiCalc 
Home and Office Companion effectively 
targets that need. 

G. Michael Vose 
Technical Editor 
Microcomputing 


Your Atari Computer 
(A Guide to Atari 400/800 
Personal Computers) 

Lon Poole with Martin Me Niff 
and Steven Cook 
Osborne/McGraw-Hill, 1982 
630 Bancroft Way 
Berkeley. CA 94710 
Softcover, 458 pp., $15. 

Up until now. one of the biggest prob¬ 
lems with Atari has been its lack of a real¬ 
ly comprehensive “training manual.” 
The operator’s manual furnished with 
the machine is laid out in dictionary fash¬ 
ion, consisting of rather terse explana¬ 
tions of Basic keywords and functions. As 
a result, the owner of a new Atari is forced 
into spending endless hours of experi¬ 
mentation and, after months of effort, 
may succeed in “reinventing the wheel.” 

Fortunately, this problem has been 
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largely eliminated by the publication of 
Your Atari Computer, a fast-moving and 
well-written book from Osbome/McGraw- 
Hill (with more than a little technical as¬ 
sistance from Atari, we suspect). 

The book starts out assuming you 
know nothing about computers; the First 
two chapters are of the “this is the on-off 
switch, this is the cartridge slot” variety. 
The next chapter is a brief but well-exe¬ 
cuted introduction to Basic, and by chap¬ 
ter 4 (surprisingly) we get into such ad¬ 
vanced programming techniques as 
right-justified and decimal-aligned out¬ 
put, input masks, cursor control and an 
excellent error-handling routine. Instead 
of using unrelated examples for each top¬ 
ic, the material is presented in such a 
manner that the sample programs build 
on each other. The end product is a li¬ 
brary of useful subroutines. 

Chapters 5, 6 and 7 cover peripheral 
devices extensively and include first-rate 
explanations of cassette data files, a sub¬ 
ject that has been completely overlooked 
by Atari and almost everyone else. (I am 
beginning to suspect that Atari has a 
mental block against cassettes. Their 
Technical User’s Notes contains only one 
or two sentences on the program record¬ 
er and the Assembler/Editor manual 
scarcely more.) 

Chapters 8 and 9 do a good job of cover¬ 
ing the various Atari graphic methods, 
building up to an explanation of player/ 
missile graphics. Chapter 10 covers 
sound, and the final chapter is a diction¬ 
ary/summary of Basic keywords, opera¬ 
tors and functions that I find much easier 
to use than the operator’s manual. The 
book is rounded out with the obligatory 
appendices of error statements. ATASCII 
codes and memory organization, includ¬ 
ing some rather arcane addresses (did 
you know that poking a 6 or 7 into 755 
causes every character on the screen to 
be printed upside down?). 

Your Atari Computer is well thought- 
out and easy to follow, but the real sur¬ 
prise is that it is of almost equal value 
whether you are a rank novice or a veter¬ 
an of innumerable midnight campaigns. 
It serves equally well as a textbook or a 
reference work, and should be standard 
equipment with every new Atari. Other 
than being overpriced (a problem endem¬ 
ic to computer books), the only serious 
criticism I have is that it does move 
rather quickly through beginning Basic. 
A supplementary text (such as the pro¬ 
grammed Atari Basic, supplied by Atari 
as standard equipment) might be of con¬ 
siderable use here. 

One other improvement I would like to 
see: detailed explanations of the Atari er¬ 
ror codes, including a list of all the things 
you could have done wrong. My experi¬ 
ence has been that some of the error mes¬ 
sages are triggered by errors completely 
unrelated to what the code actually says 
(error 9 is the prime offender). Contrary 
to what most books (including this one) 


say, errors 138, 140 and 143 are rarely 
caused by faulty cassettes or machinery, 
but instead are almost always due to 
starting at the wrong spot on the tape. 

Bill Lukeroth 
Martinez, CA 


Using Programmable 
Calculators for Business 

C. Louis Hohenstein 

John Wiley & Sons. Inc., 1981 

605 Third Ave. 

New York, NY 10158 
Paperback, 256 pp.. $9.95 

Maybe your business doesn’t need a 
microcomputer. 

At the risk of being branded as a here¬ 
tic, I’d like to propose an alternative. If 
your business is saddled with repetitive 
tasks that require a number of sequential 
arithmetic steps, then you should consid¬ 
er the message delivered in Using Pro¬ 
grammable Calculators for Business. 

C. Louis Hohenstein makes a good case 
for programmables in this softbound 
book from John Wiley & Sons, Inc. After 
all, calculators like Hewlett-Packard’s 
HP-38C or Texas Instruments’ TI-59 cost 
less than most microcomputers and 
they’re compact and can be mastered 
quickly. 

No, you can’t do your mailing list on 
one. nor will a programmable calculator 
allow you to play Asteroids or Space In¬ 
vaders in four colors. But what about 
making depreciation calculations or add¬ 
ing up time card totals? These are two of 
the book’s 17 annotated examples. In 
many cases you can complete chores 
with a programmable calculator in less 
time than it takes to turn on your micro¬ 
computer and load in the appropriate 
software. 

Still not convinced? Consider the fact 
that Using Programmable Calculators 
for Business includes a collection of soft¬ 
ware for the TI-59. If these listings don’t 
satisfy your needs then you can avail 
yourself of the book’s easy-to-understand 
tutorial on universal programming tech¬ 
niques. And if that option fails you can 
consult the tips for finding outside sup¬ 
pliers of calculator software. 

The author approaches his subject 
with the attitude, “I assume you are sim¬ 
ply interested in doing a better job in less 
time and at a lower cost, thereby increas¬ 
ing your income and profit...” This 
practical orientation makes the strongest 
argument for using a programmable 
calculator. 

Maybe you really do need a microcom¬ 
puter. But you may need a program¬ 
mable calculator too. If so, the basic, 
everyday approach of Using Program¬ 
mable Calculators for Business should 
prove helpful. 

Timothy Daniel 
Oxford, OH 














Circle 131 on Reader Service card. 


Circle 101 on Reader Service card. 


Model 953A EPROM 
PROGRAMMER 



• Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

• Complete - no personality modules to buy. 

• Intelligent - microprocessor based, programs and verifies any or all bytes. 

• RS-232 serial interface - use with computer or terminal. 

• Verify erasure command • verifies that EPROM is erased. 

• Extended diagnostics - error output distinguishes between a bad EPROM 
and one which needs erasing. 

• May be used for extremely reliable data or program storage. 

• All power on programming socket under processor control. LED warning 
light indicates when power is applied. 

• Complete with Textool zero insertion force socket. 

• High performance/cost ratio. 

• Standard DB-25 I/O connector. 



PRICE $289 


BAY TECHNICAL ASSOCIATES, inc. 


HWV. 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601) 467-8231 




Give Your TRS-80* a Tremendous Boost 
with RACET computes Software 


RACET computes Utility Software makes the TRS faster, more efficient, and easier 
to use. Our programming aids improve your productivity. Our reputation is for 
products that are professional in design and work as advertised!!! 

FIELD PROVEN HARD DISK DRIVES AND OPERATING SYSTEM 

Now you can use RACET’s Hard/Soft Disk Operating System (HSDS) with the 
ARM Winchester Disk Drive on the Model ii. This cost effective combination 
provides 15 Megabytes per drive including ECC Error Correction Code and an 
advanced sequencer to further ensure data integrity. An incremental backup to 
floppy is provided so that only those sectors that were changed from the last 
backup are saved. A full monthly service contract is available at $30 per month 
per drive. 

The HSDS Software has more than One Year's FIELD Experience. The latest 
HSDS version adds several enhancements including maintenance of system files 
on the hard drive, files as large as the disk, the ability to segment the disk as 
logical drives, definable directory size, and many utilities including bulk copies 
between floppy and hard drives, multiple purge, Superzap, and Directory Catalog 
System. Full program compatibility with TRSDOS 2.0a is maintained. Mixed 
floppy and hard drive operation is supported 

HSDS is available for the Cameo, Cynthia Bull. Corvus, Data Peripherals, and 
Santa Clara Systems hard disk systems as well as the ARM Winchester Drive 

ARM 15 Megabyte Orive Subsystem $3895. HSDS Software $400 
Cameo 5/5 Cartridge Orive $5995. Cynthia Bull 10/10 Drive $7995 

NEW PRODUCT * Mode! II Fast Backup Utility ★ $75 

5 to 10 times faster backups!!! Full disk backup (including verify) 55 seconds!!! 
on two drive system — 2:15 on single drive system. In business, time is money, 
and one BACKUP is worth 1000 tears!! 

NEW PRODUCT ★ INTEGRATED BUSINESS SYSTEM * 

ISAM File Structure — Multi-Company Capability. Modular structure. Each 
module includes complete user documentation which guides the user through 
installation and allows ‘practice" using a sample data base. When ready, the 
user simply names his data base and begins. The Integrated Business System 
program set includes General Ledger, Accounts Receivable. Accounts Payable, 
Payroll, Inventory, General JournalfAsset Management and more. 

Business Programs $250/module Mod III. $300/module Mod II. $795 for all four 
Mod III, $995 for all four Mod II. General Ledger and Accounts Receivable 
available now. Accounts Payable and Payroll 1 st Quarter 1982. 



RACET COMPUTES LTD . 

1330 N. GLASSELL. SUITE M. ORANGE. CA 92667 — 


C'RCLE READER RESPONSE BELOW FOR FREE CATALOG 
•TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION 


CHECK VISA. M/C COO PURCHASE ORIH R 
TELEPHONE ORDERS ACCEPTED (714) 09/ 4<lb() 


Circle 104 on Reader Service card. 


GOSUB International, Inc. presents 

The CARDBOARD for the VIC 20! The CARDBOARD is an 
expansion motherboard for use with Commodore’s VIC 20 
series computers. It has six slots that will accept any VlC-com- 
patible cartridge in any configuration. 

Increase RAM up to 40K and use several utility ROMs plus 
have several games online, all switch selectable! 

The CARDBOARD can be daisy-chained, giving the user an al¬ 
most unlimited number of available expansion slots. 

A system reset switch has also been added to the CARD¬ 
BOARD allowing the user to select and/or restart games on 
ROM without turning off the computer. 

All this for only $119.95 plus $1.50 S/H 

To order send check or money order to: 

GOSUB International, Inc. 

501 E. Pawnee, Suite 430 
Wichita, Kansas 67211 
(316) 265-9858 

VISA and MasterCard phone orders also accepted 


Circle 93 on Reader Service card. 


DISK DRIVE WOES? ^^Pat. # 4 , 259,705 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? ^ ^ 

Don’t 

Blame The ’ was- 
Software! „ 

Power Line Spikes, Surges & 

Hash could be the culprit! Floppies, printers, 
memory & processor often interact! Our patented ISOLATORS 
eliminate equipment interaction AND curb damaging Power Line 
Spikes, Surges and Hash. MONEY BACK GUARANTEE! 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; Integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 
any socket.$69.95 

• ISOLATOR (ISO-2) 2 filter isolated 3prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank.$69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double 

isolation & Suppression.$104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double 

isolation & Suppression.$104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 

ULTRASENSITIVE Systems.$181.95 

• CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

• REMOTE SWITCH, any model (Add-RS).Add $16.00 

AT YOUR MasterCard, Visa, American Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 

(except AK, HI, PR & Canada) 


IS2 Electronic Specialists, Inc. 

171 South Main Street, Box 389, Natick, Mass. 01760 
(617) 655-1532 
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NEW PRODUCTS 


Edited by Linda Stephenson 


Data Transfer 

Read and write IBM stan¬ 
dard floppy disk files on a 
Commodore PET/CBM with a 
new system from CGRS Mi¬ 
crotech, PO Box 102, Lang- 
home, PA 19047. The Ex¬ 
change system comprises an 
eight-inch Pedisk II floppy 
disk drive, a controller and a 
special software package 
called Filex. The system 
transfers data files and infor¬ 
mation between large com¬ 
puters and the CBM. Remote 
data entry and processing can 
be set up using this system. 
The Exchange system costs 
$1295 in single drive version 
and $1795 in dual drive ver¬ 
sion. The Filex software is 
available to Pedisk II owners 
for $250. Reader Service 
number 481. 


VisiCalc Keyboard 

Key Wiz is an Apple II-com- 
patible keyboard comprising 
20 VisiCalc function keys and 
a 19-key numeric keypad. 
The function keys are used 
with the shift key to produce 
30 VisiCalc commands. Each 
command key representing a 
particular VisiCalc code 
causes Key Wiz to transmit 
from one to four characters to 
the Apple. Also included are 
four arrow keys to position the 
cursor. Installation is simple, 
and will not interfere with 


0 » 



Creative Computers’ Key Wiz 
Apple-compatible keyboard 
for use with VisiCalc. 


other peripherals. Price is 
$299. 

Creative Computers, 1044 
Lacey Road, Forked River, NJ 
08731. Reader Service 
number 483. 


Mean Green Screen 

Leading Edge Products, 
Inc., 225 Turnpike St., Can¬ 
ton, MA 02021, offers a 
12-inch green-screen monitor 
for $99. The Mean Green 
monitor boasts a composite 
video signal and display for¬ 
mat of 1920 characters (80 
char, x 24 lines). Reader Ser¬ 
vice number 482. 


An Electronic 
Notebook 

A notebook-size computer 
that runs on internal batteries 
for up to 50 hours, with power 
and features comparable to 
many desk-top computers, 
has been introduced by Epson 
America, Inc., 3415 Kashiwa 
St., Torrance, CA 90505. The 
HX-20’s programmable 
random-access memory is 
16K bytes standard, expand¬ 
able to 32K; ROM is 32K stan¬ 
dard, expandable to 64K with 
an optional expansion unit. 
The computer includes 
RS-232 and serial interfaces, 
full-size keyboard, built-in 
printer with bit-addressable 


graphics, liquid-crystal dis¬ 
play screen and tone genera¬ 
tion. The HX-20 uses a com¬ 
plete extended version of Mi¬ 
crosoft Basic and has internal 
time, date and alarm string 
functions. Optional interfaces 
include a bar code reader, 
audio cassette and systems 
bus for further expansion. 
Price is $795. Reader Service 
number 479. 


High-Density I/O and 
Timer Board 

The OB68K230 is a high-ca¬ 
pacity parallel input/output 
and timer board with a large 
on-board prototyping area. It 
is compatible with most eight- 
bit and 16-bit microproces¬ 
sors operating on the Mul- 
tibus/IEEE 796 bus, and fea¬ 
tures four Motorola PI/T 
chips. The OB68K230’s user- 
definable prototyping area 
will accommodate customer 
front-end circuits; once a 
wire-wrapped prototype is 
verified in operation, the 
design can be sent to Omni¬ 
byte for incorporation into the 
customer’s production boards. 
Price for the OB68K230 is 
$450. 

Omnibyte Corp., 245 W. 
Roosevelt Road, Building 1, 
Unit 5, West Chicago, IL 
60185. Reader Service 
number 478. 



The CVA-1 video adapter 
from NJN Integrated Systems. 


Adapter for Osborne 

If you replace the Os¬ 
borne- l’s external video plug 
with a CVA-1 composite video 
adapter, you can use any 
standard monitor with the 
computer. Half-intensity dis¬ 
play enhancement (as used 
with WordStar) is retained, 
and the integral Osborne 
monitor remains operational. 
The CVA-1 can be used with 
more than one monitor simul- 
taneously. Price for the 
adapter is $34.95. 

NJN Integrated Systems, 
Inc., 125 Sharon Ave., Hough¬ 
ton, MI 49931. Reader Service 
number 480. 


Computer Listener 

The Computer Listener 
adds a new dimension to your 
programs—now you can hear 
your Apple’s internal activity. 
The Computer Listener adds 
sound effects to machine code 
games, math calculations, 
graphics, print statements, 
plotting, poking, listing, etc. 
All activity within the com¬ 
puter can be amplified and 



The Computer Listener from 
M. Reinhart Engineering 
plugs into your Apple’s inner 
activities. 



Epson’s new HX-20 portable computer. 
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IOWER PRICES, 
COME HELL OR 



a 


I’ll match any advertised price on any item you want to 
buy from us. And if—Heaven forbid!—you find a lower 
price on what you bought within 30 days, just show me 
the ad and I’ll refund the difference. J? 

—Old Nick for 
DISCOUNT SOFTWARE 


DISK WITH/MANUAL 
MANUAL/ ONLY 

ARTIFICIAL INTELLIGENCE* 

Medical(PAS-3) $849/540 

Dental (PAS-3).S849/540 

ASYST DESIGN’/FRONTIER 
Prof Time Accounting. $549/540 
General Subroutine. . .5269/540 
Application Utilities.... 5439/540 
DIGITAL RESEARCH* 

CP/M 2.2 

NorthStar.5149/525 

TRS-80 Model II 
(P+T) 5159/535 

Micropolis.5175/525 

^CP/M-Intel MDS.5135 

PL/1-80.5459/535 

BT-80.5179/530 

MAC.5 85/515 

RMAC.5179/525 

Sid.5 65/515 

Z-Sid.5 90/515 

Tex.5 90/515 

DeSpool.5 49/510 

CB-80.5459/535 

C Basic-2.5119/520 

Link-80.5 90/510 

FOX & GELLER 

Quickscreen.5135/5na 

✓* Quickcode.5265/Sna 

^dutil.5 65/Sna 

MICRO-AP* 

S-Basic.5269/525 

Selector IV.5295/535 

Selector V.5495/550 

MICRO DATA BASE SYSTEMS’ 

HDBS.5269/535 

MDBS.5795/540 

DRS or QRSor RTL. 5269/510 
MDBS PKG.51999/560 

MICROPRO* 

WordStar.5289/560 

Customization Notes $449/5na 

Mail-Merge.5 99/525 

WordStar/Mail-Merge 5369/585 

DataStar.5249/560 

Word Master.5119/540 

SuperSort 1.5199/540 

Spell Star.5175/540 

CalcStar.S259/5na 

MICROSOFT* 

Basic-80.5298 

Basic Compiler.5329 

Fortran-80.5349 

Cobol-80 5589 

M-Sort.5175 

Macro-80.5144 

Edit-80.5 84 

MuSimp/MuMath.5224 

Mu Lisp-80.5174 


Multi Plan.Call 

Manager Series_ Call 

ORGANIC SOFTWARE* 

TextWriter III.5111/525 

DateBook II 5269/525 

Milestone. 5269/530 

OSBORNE* 

General Ledger 5 59/520 

Acct Rec/Acct Pay 5 59/520 

Payroll w/Cost 5 59/520 

All 3. 5129/560 

All 3 + CBASIC-2 5199/575 

✓* Enhanced Osborne 
(Includes CBasic) 5269/560 

PEACHTREE 1 

General Ledger.5399/540 

Acct Receivable.5399/540 

Acct Payable.5399/540 

Payroll.5399/540 

Inventory.5399/540 

Surveyor.5399/540 

Property Mgt 5799/540 

CPA Client Write-up. 5799/540 

P 8 Version.Add 5129 

MagiCalc. .5269/525 

✓'"Peach Pak" Series 4 51195/5na 
Other.less 10% 

STAR COMPUTER SYSTEMS 

G/L, A/R, A/P, Pay 5 359 

All 4 51129 

Legal Time Billing. 5 849 

Property Mngmt.5 849 

STRUCTURED SYSTEMS* 
Business Packages. 

Call for Price 
SORCIM f 

SuperCalc.5269/Sna 

Trans 86 .5115 

Act.5157 

SUPERSOFT* 

Ada.5270/Sna 

Diagnostic I.S 49/520 

Diagnostic II.5 84/520 

Disk Doctor S 89/520 

Forth (8080 or Z80) ....5149/525 

Fortran.5219/530 

Fortran w/Ratfor 5289/535 

C Compiler.5225/520 

Star Edit.5189/530 

Scratch Pad 5174/515 

StatsGraph 5174/515 

Analiza II.5 45/5na 

Dataview.5174/515 

Disk Edit. 5 89/515 

Encode/Decode II. . $ 84/515 

Optimizer.5174/515 

Super M List.5 68/515 

Term II.5179/515 

Zap Z-8000 5450/515 

Utilities 1.5 54/5na 

Utilities II 5 54/5na 


ACCOUNTING PLUS 

1 Module.5385/5na 

4 Modules 51255/Sna 

All 8 .54500/Sna 

Tcs* 

GL or AR or AP or Pay. 5 79/525 

All 4.5269/599 

Inventory.5 79/525 

Compiled each.5 99/525 

UNICORN* 

Mince.5149/525 

Scribble.5149/525 

Both.$249/550 

The Final Word.$270/525 

WHITESMITHS* 

“C" Compiler.$600/530 

Pascal (incl "C").5850/545 

PASCAL 

Pascal/MT + Pkg.5449/530 

Compiler.5315 

Sp Prog.$175 

Pascal/Z.$349/530 

Pascal/UCSD 4.0 5670/550 

Pascal/M.$355/520 

Tiny Pascal.$ 76/515 

DATA BASE" 

F MS-80.$894/545 

dBASE II.$595/$50 

Condor II.5899/S50 

FMS-81.$445/$na 

WORD PROCESSING 

WordSearch.SI 79/550 

SpellGuard.$229/525 

VTS/80.$259/565 

Peachtext.$289/545 

Magic Spell.$269/525 

Spell Binder.$349/545 

Select.$495/$na 

The Word.$ 65/Sna 

^ The Word Plus.$ 145/$na 

^ Palantier-I (WP).$385/$na 

COMMUNICATIONS 

✓* Ascom.$149/515 

^ BSTAM.$149/$na 

✓ BSTMS.$149/$na 

^ Crosstalk.S139/$na 

Move-it.$ 89/$na 

OTHER GOODIES 

Micro Plan S419/$na 

Plan 80.$269/530 

Target (Interchange) ...5125/530 

Target (Planner).$189/530 

Target (Task).$299/530 

Plannercalc.$ 50 

Tiny "C". $ 89/550 

Tiny "C" Compiler.$229/550 

Nevada Cobol.5179/S25 

MicroStat.5224/525 

Vedit.$130/515 

MiniModel.$449/550 

StatPak.$449/540 


Micro B +.$229/520 

Raid.5224/535 

String/80.S 84/520 

String/80 (source).S279/5na 

ISIS CP/M Utility.5199/550 

Lynx.5199/520 

Supervyz.5 95/5na 

CP/M Power 5 75/5na 

Mathe Magic.5 95/5na 

✓ CIS COBOL.5765/5na 

^ZIP.5129/512 

Real Estate Analysis 5116/5na 


APPLE II® 


BRODERBUND 

G/L (with A/P).5444 

Payroll.5355 

INFO UNLIMITED* 

EasyWriter (Prof).5155 

Datadex.5129 

EasyMailer (Prof).5134/575 

Other.less 15% 

MICROSOFT* 

Softcard (Z-80 CP/M). .5298 

Fortran.5179 

Cobol.5499 

Tasc.5139 

Premium Package.5699 

MICROPRO* 

WordStar.5269/560 

MailMerge.S 99/525 

Wordstar/MailMerge 5349/585 
SuperSort I 5159/540 

Spellstar.5129/540 

CalcStar. 5175/540 

DataStar.5265/560 

PERSONAL SOFTWARE/ 
VISICORP 1 

Visicalc 3.3.5219 

Desktop/Plan II.5219 

Visiterm.5 90 

Visidex.5219 

Visiplot.5180 

Visitrend/Visiplot.5259 

Visifile.5219 

^ Visischedule.5259 

PEACHTREE* 

G/L, A/R, A/P, Payor 

Inventory (each).5224/540 

✓ Peach Pack.5795 

k* SYSTEMS PLUS 
Accounting Plus II, 

G/L. AR. AP, or 

Inventory (each).S385/5na 

(Needs G/L to run) 

"OTHER GOODIES" 

Micro Courier.5219 

Super-Text II.5127 

Data Factory.5134 

DB Master.5184 

Versaform VS1.5350 

VH1.5445 


16-BIT SOFTWARE 


WORD PROCESSING 

IBM PC 

Wordstar.5289 

Mailmerge.5109 

Easywriter.5314 

Easyspeller 5159 

Select/Superspell. 5535 

Write On.5116 

Spellguard 
(also available for 
8 " 8086 systems) 5229 
SPLaw 

(for Spellguard).5115 

Textwriter III.5189 

Spellbinder 5349 

Final Word.5270 

LANGUAGE UTILITIES 
IBM PC 

Crosstalk.S174 

BSTAM 5149 

BSTMS $149 

8 " 16-BIT SYSTEMS 
Pascal MT+/ 86 .SSP $429 

CBasic 86 .$294 

Pascal M /86 .$445 

Act 86 .$157 

Trans 86 $115 

XLT 86 $135 

16-BIT 8 " AND DISPLAYWRITER 

CP/M 86 .5294 

MP/M 86 .5585 

OTHERS 
IBM PC 

SuperCalc.5269 

VisiCalc.5219 

Easyfiler.5359 

Mathemagic.5 89 

CP/M Power.5 65 

Condor 21.5265/535 

Condor 22.5535/535 

Condor 23.5895/535 

Condor 20Q.5175/5na 

Condor 20R.5265/5na 

Statpak.5449/540 

Optimizer.5174/5na 

Desktop Plan II.5219 

Desktop Plan III.5259 

Visidex.5219 

Visitrend.$259 

TCS G/L, A/R. A/P, 

Pay, Inventory 
(requires 128K 

RAM) each.SI 29 

Entire Package.S450 

Many others available for use 
with the "Baby Blue Board*" 

8 ” 16-BIT SOFTWARE 

SuperCalc.5269 

CP/M Power $65 


ORDERS ONLY-CALL TOLL FREE-VISA-MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Outside Continental U.S.—add 510 plus Air Parcel Post - Add 53.50 
postage and handling per each item • California residents add 6% 
sales tax • Allow 2 weeks on checks, C.O.D. $3.00 extra • Prices 
subject to change without notice • All items subject to availability 
• ®—Mfr. trademark—Blue Label $3.00 additional per item. 



SOFTWARE 


GOT A QUESTION? 

CALL OUR HOT LINE: 213-837-5141. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave., Suite 309 • Los Angeles, CA 90028 
• (213)837-5141 • In t TELEX 499-0446 DISCSOFT LSA 
• USA TELEX 194-634 (Attn: 499-0446) 

• TWX 910-321-3597 (Attn: 499-0446) 


THE ULTIMATE SOFTWARE PLAN 


Circle 250 on Reader Service card. 
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FLEX - OS-9 LEVEL ONE 

ONLY GIMIX Systems can 


- UNIFLEX - OS-9 LEVEL TWO 

be configured to run any of these. 


GIMIX systems utilize the most powerful 6809 operating systems: FLEX, UniFLEX, OS-9 LEVEL ONE and TWO -- the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, multi¬ 
user/multi-tasking programs on your GIMIX System. 


The GIMIX CLASSY CHASSIS™ 1 consists of a heavy-weight aluminum mainframe 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
5Vi” drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 

A 3 position locking keyswitch enables users to disable the front panel reset button to pre¬ 
vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots -- 
the most room for expansion of any SS50 system available. The on board baud rate 
generator features 11 standard baud rates, 75 to 38.4K, for maximum versatility and compatibility with other systems. Extend¬ 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C. line voltage fluctua¬ 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHz GIMIX 6809 PLUS CPU board includes a time of day clock with battery back-up and 6840 pro¬ 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors is provided for on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non¬ 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA controller leaves the processor free to perform other tasks during disk transfers - an impor¬ 
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 5V4” or 8” in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 



GIMIX systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 
select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES, GMXBUG MONITOR, FLEX, and OS-9 LEVEL 1.$3248.49 

FOR TWO 5Vi ” 40 TRACK DSDD DRIVES ADD.$ 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM, 4 SERIAL 
PORTS W/CABLES, 5Vi” 80 TRACK DSDD FLOPPY DISK DRIVE, 19MB 5Vi” WINCHESTER HARD DISK, OS9 LEVEL 2, EDITOR 

AND ASSEMBLER.$8998.09 

50HZ Versions Available, 8” Drives Available — Contact GIMIX for Prices and Information. 


The Sun Never Sets On A GIMIX! 

GIMIX users are found on every continent, including Antarctica. A representative group of GIMIX users 
includes: Government Research and Scientific Organizations in Australia, Canada, U.K. and in the U.S.; 
NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, Los Alamos National Labs, 
AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and in the 
U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, 
Malaysia, South Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, 
Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, 
Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM, 
OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software houses; Microware, T.S.C., 
Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, Softwest, 
Dynasoft. Research Resources U.K., Microworks. Meta Lab. Computerized Business Systems. 



GIMIX Inc. reserves the right to change pricing and product 
speecifications at any time without further notice 

GIMIX® and GHOST® are registered trademarks of GIMIX Inc. 

FLEX and UniFLEX are trademarks of Technical Systems Consultants Inc. 
0S-9 is a trademark of Microware Inc. 


1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 
TWX 910-221-4055 


ramix 

The Company that delivers 

Quality Electronic products since 1975. 


© 1982 GIMIX Inc. 
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Circle 36 on Reader Service card. 


played through the Apple’s 
built-in speaker. The device 
can be used as a diagnostic 
tool to debug software and 
hardware problems; as a 
teaching aid to enable stu¬ 
dents to envision the internal 
activity; or as a novelty to give 
arcade-like sound to your pro¬ 
grams. It plugs into any slot. 
Price is $79. 

M. Reinhart Engineering 
Co., 4730 W. Addison, Chi¬ 
cago, IL 60641. Reader Ser¬ 
vice number 476. 


RGB for Apple II 

Video Marketing, Inc., 780 
Lorraine Drive, Box 339, War¬ 
rington, PA 18976, offers a 
video board for the Apple II 
computer that provides red, 
green, blue and composite 
sync signals for use with an 
RGB video monitor. Displays 
of color graphics or text are 
improved with this board, ac¬ 
cording to the company. The 
board can be used with an 
80-column Videx card. It 
plugs into slot 7; modifica¬ 
tions arc not required. Price 
is $179. Reader Service num¬ 
ber 469. 


Atari Mass Storage 

Corvus Systems, Inc., 2029 
O’Toole Ave., San Jose, CA 
95131, has announced Win¬ 
chester disk systems and the 
Corvus Multiplexer local area 
network for Atari 800 micro¬ 
computers. Corvus will also 
offer its Mirror backup sys¬ 
tem. Prices of Corvus disk sys¬ 
tems start at $3195. The Cor¬ 
vus Multiplexer allows up to 
64 Atari computers to share 
disk storage and peripherals 
at a cost of about $250 per 
computer. Reader Service 
number 477. 



The Pro-Tech locking stand 
from Segull Enterprises. 


Apple Security 

The quick removal of Apple 
peripheral cards from I/O slots 
makes them an easy target for 
thieves. Pro-Tech locking 
stand secures the Apple, up to 
three disk drives and any type 
or size monitor. Made of 16 
gauge steel, the unit is a func¬ 
tional organizer and book¬ 
case. Model BH is compatible 
with the Bell & Howell Apple. 
Price for Pro-Tech locking 
stand is $145. 

Segull Enterprises, 11 Cove 
Avenue, Berkley, MA 02780. 
Reader Service number 471. 


Low-End Disk 

The Hobbyist 5 l A -inch hard 
disk subsystem provides 5 
megabytes of storage capacity 
for your Apple or IBM Per¬ 
sonal Computer. The Hobby¬ 
ist’s $1995 price also includes 
a controller, host adapter, 
operating software, cable, 
cabinet and operating in¬ 
structions. 

Santa Clara Systems, Inc., 
560 Division St., Campbell, 
CA 95008. Reader Service 
number 473. 


Briefcase Computer 

A new personal computer, 
designed for portability and 



Corvus Multiplexer, hard disk and backup system for Atari 
800 computers. 


YOU’VE JUST FOUND 


THE MISSING LINK! 



Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shopper’s unbiased articles make for some unique reading among 
magazines and there’s a "help” column to answer difficult problems you may 
have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10. MasterCard & VISA accepted. 

6 month trial! Hi or J2 months for only no 

f camnuTBR shdppbr 

P.0. Box F-331* Titusville, FL 32780 
305-269 3211 
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DAISY WHEEL 

By SMITH-CORONA 



Rainbow 


...and more over all other popular Daisy Wheel Printers. 

• 120 WORDS PER MINUTE • FRICTION FEED . 

• CHANGEABLE DAISY WHEEL TYPE FONTS 

• CENTRONICS PARALLEL or RS232 INTERFACE 

—CALL $— 

TOLLFREE 

...__ in New Jersey 

800-257-6170 009-428-3900 


P 4 P CORPORATION 

P 0 BOX 362 • HADDONFIELD. N J 08033 
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First came MICROPROOF 


TM . 


“There is simply no finer program available ...” 

(Creative Computing. March 1982) 


Now: 



The Ultimate: 


CORNUCOPl 
SOFTWARE. INC 

1625 Beverly Place 
\J3erkeley,CA 94707 


Contact your local dealer, or order direct (415) 524-8098 


Circle 309 on Reader Service card. 


m 



FRICTION FEED FOR YOUR EPSON 

MX-70‘ MX-80 

* MX-70 and MX^O are Trademarks of EPSON. Inc. 

• Converts your printer for friction 
feed of SINGLE SHEETS or ROLL 
PAPER. 

• SIMPLE Installation (all you need 
is a screwdriver, no soldering). 


• Tractor feed remains 
undisturbed. 


. Only S 39 95 

(add $1.50 for postage) 



SATISFACTION GUARANTEED OR YOUR MONEY BACK 




MICRO GRIP, Ltd. 

P. 0. Box 4278 

VISA & Master Card Accepted Norion AFB, CA 92409 

(714) 864-6643 
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HP-75 portable gives you computer power in a briefcase. 


desk-top use, has been intro¬ 
duced by Hewlett-Packard, 
1820 Embarcadero Road, 
Palo Alto, CA 94303. The 
HP-75 features Basic lan¬ 
guage programmability and 
software such as electronic 
spreadsheet analysis and 
graphics presentations. Its 
small size and battery- 
powered nonvolatile memory 
make it truly portable. 

Three plug-in ports accept 
8K or 16K ROM modules to 
customize the computer for 
specific applications. With 
three 16K plug-in modules, 
the 48K built-in operating 
system and 24K bytes of user 
memory, the HP-75’s maxi¬ 
mum memory is 120K bytes. 
A 32-character liquid-crystal 
display serves as a movable 


window on a 96-character 
line. The HP-75 comes with a 
built-in Hewlett-Packard In¬ 
terface Loop (HP-IL), which 
lets it communicate with 
other computers and periph¬ 
erals. Price is $995. Reader 
Service number 475. 

Portable Computer 

The Courier Z-80 computer 
features 64K bytes RAM, a 
nine-inch CRT, detachable 
sculptured keyboard, Sc¬ 
inch Sony MicroFloppy disks 
and the CP/M operating sys¬ 
tem. An eight-slot card cage 
permits full expansion of this 
portable; compatibility with 
STD bus enables you to add a 
modem, more memory, 
graphics or even new CPU 
cards as they become avail- 



The Courier computer from Jonos, Ltd. 






















































able. Cost is $3995. 

Jonos, Ltd., 920-C E. 
Orangethorpe, Anaheim, CA 
92801. Reader Service 
number 472. 

Personal Computer 
Network 

FileServer is a Z-80A-based 
microprocessor through 
which up to 32 CP/M-oriented 
computer systems can access 
up to 80M bytes of data from 
any one of eight Winchester 
disk drives. The FileServer in¬ 
cludes 64K bytes of RAM and 
4K of ROM, its own operating 
system using parts of CP/M, 
dual Winchester drives and 
four network connections. 
Price is $6500. 

Keybrook Business Sys¬ 
tems, Inc., 2035 National 
Ave., Hayward, CA 94545. 
Reader Service number 474. 

H/Z-89 Utility Board 

A multifunction utility 
board for the Heath H-89, 
Zenith Z-89/Z-90 or Magnolia 
Microsystems Z-89 is offered 
by FBE Research Company, 
Inc., PO Box 68234, Seattle, 
WA 98168. The H89UTI Utili¬ 
ty Card adds capability to 
your H/Z-89 by replacing the 
standard serial I/O board. It in¬ 
cludes a quartz crystal con¬ 
trolled clock/calendar, bidi¬ 
rectional eight-bit parallel I/O 
and HDOS and CP/M support 
software; price is $159.95. 
Additional options include a 
high-speed math processor, 
your choice of battery backup 
systems and two serial ports 
(chips and cable for modem 
and printer). Reader Service 
number 468. 

Networking 

Computer 

A multiuser hard disk sys¬ 
tem for small and medium- 
size businesses is available 
from Alspa Computer, Inc., 
300 Harvey West Blvd., Santa 
Cruz, CA 95060. The ACI 
Constellation system is based 
on the Corvus hard disk. 
Alspa’s implementation re¬ 
duces disk accesses by up to 
75 percent, thus increasing 
overall operating speed. From 
one to eight users can share 
storage on a common disk. To 
configure a system, the user 
must purchase a Corvus 
multiplexer, cables and a Cor¬ 
vus hard disk drive; the hard¬ 
ware interface is standard in 
Alspa computers. Required 



The basic ACI-1 multiuser 
computer from Alspa. 


Constellation software is 
available from Alspa. Prices 
start at $1995 for a basic, 
single-sided, double-density 
drive unit. Reader Service 
number 470. 


VIC-20 Upgrade 

The Arfon Micro VIC-20 Ex¬ 
pansion Chassis lets you ex¬ 
pand your VIC-20 microcom¬ 
puter to its full potential. The 
aluminum chassis includes 
seven expansion slots, a large 
power supply and a detach¬ 
able cover to protect car¬ 
tridges. Computer memory 
can be fully implemented, 
and a variety of peripherals 
can be interfaced through the 
chassis. All VIC-20 cartridges 
are supported. 

Arfon Microelectronics, Ltd., 
Ill Rena Drive, Lafayette, LA 
70503. Reader Service num¬ 
ber 466. 


Apple-Compatible 

Basic, Inc., 5435 Scotts Val¬ 
ley Drive, Scotts Valley, CA 
95066, announces availabil¬ 
ity of their Basis 108 micro¬ 
computer in the U.S. This sys¬ 
tem features both 6502 and 
Z-80 microprocessors and 64K 
bytes of RAM (expandable to 
128K). The 108 is compatible 
with software and peripherals 
developed for use with the Ap¬ 
ple II system. 

Basis 108 is equipped with a 
detached keyboard and provi¬ 
sion for two S^-inch floppy 
drives in the CPU housing. 
The keyboard has a full-func¬ 
tion typewriter key set, nu¬ 
meric keypad, cursor block 
and user-definable special- 
function keys. The unit can 
generate 40- or 80-column 
display, color graphics and 
separate outputs for black- 
and-white. NTSC composite 
color and analog RGB video. 
Both parallel and RS-232C 
serial I/O are standard. Base 
price is $1949. Reader Service 
number 467. 


Disk-Edit 


The most powerful tool 
available for disk 
data manipulation. 




Japanese distribution: 

ASR Corporation International 3-23-8. Nishi-Shimbashi, Minato-Ku, 
Tokyo 105. Japan -Tel. (03) 437-5371 • Telex. 0242-2723 
Disclaimer: CP/M is a registered trademark of Digital Research. 


Disk-Edit provides you with ALL the 
raw information on your disk in both HEX 
and ASCII. You can scroll through that 
information and alter it using a set of text 
editing commands. You can move back 
and forth between HEX and ASCII 
windows. You can alter either the HEX 
or the ASCII representations of data or 
text. You can search for strings in either 
HEX or ASCII, and you have access to 
every bit of information on your disk. 


Available for virtually all CP/M-80, 
CP/M-86, and IBM PC DOS 
compatible systems. 

Disk-Edit: $100.00 

Manual Only: $ 15.00 
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NEW SOFTWARE 


Edited by Linda Stephenson 


Osborne-1 Data 
Communications 

Ozmosis is a software pro¬ 
gram designed to transfer 
both text and binary files to or 
from the Osborne and another 
CP/M-based computer. It in¬ 
cludes full menu prompting, 
autostart/stop, error recovery 
and troubleshooting guide¬ 
lines. Ozmosis also works 
with modems and includes a 
remote terminal routine for 
using the Osborne as a stand- 
in terminal for the other com¬ 
puter. The Ozmosis data 
comm program includes two 
disks, an operations manual 
and a communications cable. 
Price is $150. 

Acquis Data. Inc., 17192 
Gillette, Irvine. CA 92714. 
Reader Service number 487. 


VisiCalc Templates 

The Pearformance Mea¬ 
surement System is a set of 
VisiCalc templates for mea¬ 
suring the rate of return of in¬ 
vestment portfolios. The cen¬ 
tral feature of the new system 
is that it calculates the true in¬ 
ternal rate of return of a port¬ 
folio for short periods of time. 
These returns are then used 
to calculate the portfolio’s to¬ 
tal time-weighted rate of re¬ 
turn. Monthly market values 
and daily contributions and 
withdrawals for a full year can 
be entered on a single Visi¬ 
Calc spreadsheet; users can 
then print out rates of return 
from the same spreadsheet, 
with popular market indices 
and report titles added as ap¬ 
propriate. Pearformance is 
available for a 48K Apple with 
a single disk drive: the user 
must have the VisiCalc pro¬ 
gram. Price is $100. 

Pear Systems Corp., 27 
Briar Brae Road, Stamford, 
CT 06903. Reader Service 
number 488. 


VIC-20 Database 

An inexpensive database 
manager for the VIC-20 com¬ 
puter is available from Micro- 
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Spec Ltd., 2905 Ports O’Call 
Court, Plano, TX 75075. The 
Data Manager lets the user 
define and manage a compre¬ 
hensive system of files. The 
system menu includes create, 
add, delete, change, browse, 
search and print options. It 
stores up to 1200 records on a 
disk. A minimum of 8K bytes 
free memory is required to op¬ 
erate. Data Manager costs 
$59.95. Reader Service 
number 486. 


Micros Make Maps 

Now microcomputer users 
can have access to carto¬ 
graphic functions that were 
previously available only on 
mainframe systems. Micro¬ 
map II makes colored and tex¬ 
tured area maps, contour 
maps, 3-D polyhedron or pro¬ 
portional circle maps, as well 
as statistical charts and 
graphs and perspective views 
of digital terrain models. Mi¬ 
cromap II allows the genera¬ 
tion of Thiessen polygons. 
Bezier and triangular con¬ 
touring and trilateration. The 
program’s menu-driven for¬ 
mat is combined with dyna¬ 
mic user interaction to in¬ 
volve the user in the creation 
of a map or graph. 

Micromap II is written in 
Applesoft; it requires 48K 
bytes of memory, Apple DOS 
3.3 and one disk drive. Data 
can be entered from game 
paddles or from a digitizing 
tablet. Price is $650. 

Morgan-Fairfield Graphics, 
PO Box 5457, Seattle. WA 
98105. Reader Service num¬ 
ber 485. 


Business 

Bookkeeping 

A new cash-basis account¬ 
ing system, perfect for the 
small business, is offered by 
Dakin 5 Corp.. PO Box 21187, 
Denver, CO 80221. The Busi¬ 
ness Bookkeeping System 
provides three activity ledg¬ 
ers. a general ledger and spe¬ 
cial reports. The system in¬ 
cludes a security password 
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feature for accessing employ¬ 
ee information, as well as a 
special sort key that lets you 
group customers, vendors 
and employees by specified 
categories. Business Book¬ 
keeping is for Apple II com¬ 
puters; price is $395. Reader 
Service number 490. 


Micros Do Science 

It doesn’t take a big main¬ 
frame to do big things. New on 
the software market are pro¬ 
grams running under CP/M to 
crunch numbers in the worlds 
of physics, chemistry and en¬ 
gineering. Programs imple¬ 
menting semi-empirical 
quantum chemistry schemes 
allow professionals or stu¬ 
dents to eliminate the tedious 
hand calculations of the 
Heuckel or Grundler methods. 

Chemical engineers can 
solve rate equations for cou¬ 
pled chemical reactions. In 
the area of group theory ap¬ 
plications. a symmetry func¬ 
tion generation program 
(Symgen) gives an analysis 
for the allowed states of atoms 
and molecules arising from 
one or more electronic config¬ 
urations. Here, instead of Pac- 
man, it’s Pauli-man who eats 
up non-Fermion states. 

Scientific Software, 232 W. 
Lakeshore Drive, Lincoln, NE 
68528. Reader Service num¬ 
ber 484. 


DB Master for 
Hard Disk 

A new hard disk version of 
DB Master for Apple II is 
available from Stoneware, 
Inc., 50 Belvedere St., San 
Rafael, CA 94901. DB Master 
Special Edition uses a 16K 
RAM card to increase file ac¬ 
cess speed. Because separate 
sort files are no longer needed 
with the hard disk version, 
sorting procedures are signifi¬ 
cantly accelerated. While the 
DB Master program itself re¬ 
mains on a single copy-pro¬ 
tected disk, all data files can 
be stored on the hard disk, 
eliminating all disk swapping. 


Price is $499. Reader Service 
number 489. 


Versatile Terminal 
Software 

The Terminal Program for 
the Hayes Micromodem II and 
Apple II simplifies data com¬ 
munication over telephone 
lines. The program originates 
and answers calls; creates, 
lists, sends and receives files; 
and manages communica¬ 
tions parameters—as directed 
by commands selected from a 
menu or list of options. Hayes 
Terminal Program for the 
Micromodem II is distin¬ 
guished by its compatibility 
with Apple DOS 3.3, Pascal 
and CP/M. It costs $79. 

Hayes Microcomputer Prod¬ 
ucts. Inc., 5835 Peachtree 
Corners East. Norcross. GA 
30092. Reader Service num¬ 
ber 491. 


The Agricultural 
Apple 

F.A.R.M. software, from 
Anthro-Digital, Inc., 103 
Bartlett Ave., Pittsfield, MA 
01201, handles a cash opera¬ 
tion and allows for crops and 
livestock, enterprising, 
checkbook balancing and 
Schedule F printout. The 
package interfaces with Visi¬ 
Calc so the farmer can test 
“what if” situations using ac¬ 
tual data. 

The On Farm program is in¬ 
tended for use by a single 
farm for its daily operation, 
the Educational program is 
for use by schools teaching 
agricultural finances, and the 
Commercial program is for 
accountants and farm associ¬ 
ations to use for an unlimited 
number of farms. All pro¬ 
grams require an Apple II 
Plus, 48K, two disk drives 
with DOS 3.3 and an 80-col¬ 
umn printer. On Farm costs 
$395; Educational costs 
$250; and Commercial is 
$995. Reader Service num¬ 
ber 492. 



















WordPro Interface 

Most programs that inter¬ 
face with WordPro do so by 
creating sequential files, 
which WordPro can then 
merge into its own text files 
when outputting (such as 
when you print form letters). 
But WordPro cannot read 
these sequential files into its 
text area. 

Swift, from Ini, Inc., 4013 
Chestnut St., Philadelphia, 
PA 19104, translates sequen¬ 
tial flies into WordPro-read¬ 
able text files. Once the con¬ 
version is made, files created 
by other packages can be read 
into WordPro, edited, and 
printed or saved as specified. 
Swift can also be used to con¬ 
vert text files created by other 
word processors into WordPro 
text files. Swift runs on the 
Commodore 8032 CBM com¬ 
puter with 8050 disk drives. 
Reader Service number 493. 


Write Track 

If you’ve ever tried to juggle 
even a few different manu¬ 
scripts, you know how hard it 


is to keep track of them. Write 
Track is a computerized 
manuscript tracking system 
for writers. It tracks when you 
sent what to whom, the post¬ 
age involved, and potential , 
markets for each piece. The 
program runs under CP/M 
and requires 48K bytes of 
memory and two disk drives. 

It costs $100. 

Gradan Consulting Compa¬ 
ny. PO Box 3594, Thousand 
Oaks, CA 91359. Reader Ser¬ 
vice number 494. 


CP/M Buffer 

Cache/Q can be installed in 
any standard CP/M 2.2 oper¬ 
ating system; it automatically 
buffers data from the mass 
storage devices attached to 
the computer system. Cache/Q 
is invisible to all user applica¬ 
tions and system programs, 
and requires no program 
modification. The buffer pre¬ 
serves data integrity on mass 
storage devices by updating 
modified sectors automati¬ 
cally. All data is on the storage 
devices and not just in mem¬ 
ory, so it is immune from pow¬ 


er failures and other malfunc¬ 
tions. Price is $195. 

Techne Software Corp., 
3685 Mt. Diablo Blvd., Suite 
130, Lafayette, CA 94549. 
Reader Service number 496. 


ZX-81 Software 

A new range of cassette- 
based software for the Sinclair 
ZX-81 personal computer is 
available. Business applica¬ 
tions include the Vu-Calc 
spreadsheet program for 
$14.95, and Vu-File, priced at 
$17.95. for general filing and 
retrieval. The Collectors Pack 
enables collectors to hold 400 
records on hobby items such 
as stamps or coins. The Club 
Record Controller holds the 
personal records of 100 peo¬ 
ple. Eight cassettes for the 
“Fun to Learn” series are 
each available at $12.95: Eng¬ 
lish Literature I and II, Geo¬ 
graphy, History, Mathemat¬ 
ics, Inventions and Music. 
The “Super Programs” series 
features game, quiz, conver¬ 
sion and household pro¬ 
grams. The game applica¬ 
tions include Backgammon, 


Chess, Flight Simulation, 
Space Raiders and Bombers, 
and Fantasy Games. Bio¬ 
rhythms, available for $13.95, 
prepares a complete personal 
chart. All programs except the 
“Super” series require the 
add-on 16K RAM pack. 

Sinclair Research Ltd., 3 
Sinclair Plaza, Nashua, NH 
03061. Reader Service 
number 497. 


Programmer’s Aid 

A programming environ¬ 
ment for the MBasic language 
is offered by Digital Market¬ 
ing, 2670 Cherry Lane, 
Walnut Creek, CA 94596. Ac¬ 
tive Trace consists of three 
parts: Scope provides real¬ 
time information about a pro¬ 
gram as it runs. When a vari¬ 
able is encountered in pro¬ 
gram flow, its line number is 
identified and the current 
variable value is displayed. 
Options and features include 
reserved word list reconfigur¬ 
ation, choice of variables and 
program sections for analysis, 
and command files and out¬ 
put to console or list device. 


Circle 133 on Reader Service card. 



THE BETTER BOARD” - 

SB-80 Single Board Computer 

64KRAM 


CPU - DISK DRIVE CABINET 
ACCOMMODATES: 

• SB-80 • BRI2000 

• DIGITAL RESEARCH "The Big Board ’ 

• OTHER SINGLE BOARDS 

Metal cabinet with proportionately balanced air flow- 
convection cooling. AC power cord connector; lighted 
power switch; Fuse assembly; 0L65 Dual drive power 
supply (Will also power single board CPU) All hardware 
included to mount 2,8" disk drives. Includes space area 
to mount any single board computer. Fully assembled 
and tested 

SB—.Cabinet Kit $645.00 

SB—.Bare Cabinet $135.00 

SS/DO DISK DRIVE SYSTEM 

SB Assembled tested with 2.8" 

drives .$1425.00 

DO/DD DISK DRIVE SYSTEM 

SB Assembled tested with 2.8" 

drives .$1850.00 


CONSTRUCTION 

• Sockets for all integrated circuits. 

• 50 pin connector allows access to 
system for future expansion. 

PROCESSOR 

• Z80A with 4 MHZ system clock 
with no wait states 

MEMORY 

• 64K of 200ns dynamic RAM is 
standard. 4116 IC’s 

• Parity protection is standard. 


2 PARALLEL I/O’s 2 SERIAL I/O s 
COUNTER TIMERS 
FLOPPY DISK CONTROLLER 


OPTIONS: 

• Character video board 80 x 24 for 
use with black and white monitor 
using a stand alone 

keyboard.$215.00 

• Winchester Host Adapter board 
for Shugart SA-1000 or Corvus Hard 
Disk Includes cables ....$31500 

• Stand alone keyboard and cable 

plugs into computer boardfor80x24 
video option .$190.00 


8;FLOPPY DISK ORIVES 

Single Sided/Double Density Double Sided/ 
Double Density 

Shugart 800/801R.$390.00, 2/$770.00 

Shugart 850/851R.$560.00, 2/$1100.00 


CP/M* 2.2 & BIOS 

CP/M* 2.2 & BIOS modified by S & M systems to run on single board is 
available for. 


256 bytes bootstrap ROM 


Size: 

16” x 13' 

Same 

as 2 8" floppy 

drives. Requires 

♦ 5V 

15 Amp 

-5 V 

10 Amp 

+ 12V 

15 Amp 

SfiQR 00** 


HOW TO OROER Phone orders using American Express, Visa, MasterCharge. Bank wire transfer. Cashier s or Certified check, Money Order, or Personal check (allow 10 
days to clear) Please add 5% for shipping, handling and insurance minimum $500.00. Conn, residents add 7.5% sales tax. All equipment is subject to price changes and 
availability without notice All equipment is new and comes complete with manufacturers warranty. Showroom prices may differ from mail order advertisement. 


Colonial Data Services Corp. 

105 Sanford Street Hamden, Conn. 06514 


CP/M is a trademark of Digital Research Corp 
* 1 to 4 piece domestic U S price 


(203) 288-2524 • Telex: 956014 
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VREF/GOREF provides 
complete cross-reference fa¬ 
cilities, and includes ail the 
professional options and qual¬ 
ities associated with map¬ 
ping. The documentation in¬ 
cludes a user’s manual and 
Primer, which emphasize pro¬ 
gramming techniques to min¬ 
imize errors. Active Trace 
costs $125. Reader Service 
number 498. 


Heath/Zenith 

Communications 

MORTTY is a general-pur¬ 
pose communications pro¬ 
gram adaptable to almost any 
set of conventions in current 
use. It includes ASCII and 
Baudot code capabilities at 
any baud rate, and sets 17 pa¬ 
rameters for adaptation to the 
various conventions. The pro¬ 
gram runs on the Heath/Ze- 
nith-89 with 32K of memory 
and H88-3 serial interface or 
an H8 with 32K, H19 ter¬ 
minal, H-17 disk system and 
H8-4 serial interface. HDOS 
version 2.0 is required. 
MORTTY costs $100. 


Phillip L. Emerson, 3707 
Blanche, Cleveland Heights, 
OH 44118. Reader Service 
number 499. 


Management 

Analysis 

A versatile package for the 
Apple II is being introduced 
by Addison-Wesley Publish¬ 
ing Company, Inc., Jacob 
Way, Reading, MA 01867. 
Micro-DSS/Analysis enables 



Micro-DSS/Analysis from 
Addison-Wesley. 


managers, analysts and 
policy administrators to han¬ 
dle information for planning, 
evaluating and reporting. The 
program requires a Pascal 
language card, two floppy 
drives and a printer. It is 
priced at $495. Reader Ser¬ 
vice Number 495. 


Link CP/M with 
UCSD p-System 

Xenofile, a software pack¬ 
age that allows users of the 
UCSD p-System to access 
CP/M files and disks, has been 
introduced by SofTech Micro¬ 
systems, Inc., 9494 Black 
Mountain Road, San Diego, 
CA 92126. Using XenoFile, a 
user can translate CP/M files 
to and from p-System files, as 
well as use CP/M program out¬ 
put as p-System program in¬ 
put and vice versa. The pack¬ 
age has no capabilities to per¬ 
mit CP/M programs to be exe¬ 
cuted under the p-System. 

XenoFile supports nearly 
all file operations provided by 
BDOS, CP/M’s disk I/O unit, 
by providing one-to-one cor¬ 
respondence between BDOS 


and XenoFile operations. Cost 
is $50. Reader Service 
Number 462. 


Apple Touch-typing 

Keyboard is an interactive, 
animated, high-resolution 
graphics program designed to 
teach the location of the keys 
and the correct finger motion 
for each keystroke. This pro¬ 
gram draws an image of the 
Apple keyboard on the 
screen; as each key is pressed, 
the appropriate letter is ani¬ 
mated while the words appear 
below in ticker-tape fashion. 
This immediate reinforce¬ 
ment helps the user retain eye 
contact with the screen while 
learning the key locations. An 
optional typewriter sound is 
provided. Suggested drill ac¬ 
tivities for both adults and 
children are included in the 
manual, and a reproducible 
worksheet is provided for 
classroom use. Price is 
$19.95. 

Soft Art Software, 86 Green 
St., PO Box 417, Carver. MA 
02330. Reader Service 
number 463. 


Circle 10 on Reader Service card 


Software at Affordable Prices! 

We'll match any advertised price on the items that we carry. If you find a lower price 
within 30 days of purchase, show us the ad and we'll refund the difference. 


‘BUSINESS* 


APPLE II * II + 


Continental* 

Home Accountant 

Howard Software* 
82 Tax Preparer 
State CA/ILL/NY/NJ 
Others 20% Off 

On-Line Systems 1 
The Gen. Mgr. 
Screenwriter II 
The Dictionary 
Expediter II + 

Others 25% Off 

Software Publishing 1 
PFS II 
Reports II 
‘Graph 
PFS III 
Reports III 

Stoneware 1 
DB Master 

Pak #1. #2. Stat ea. 


$ 55 


$115 
$ 60 


$120 
$ 99 
$ 70 
$ 94 


$ 95 
$ 69 
$ 95 
$145 
$ 99 


$160 
$ 80 


IBM * APPLE * CP/M 


Accounting Plus® 
Gen. Ledger 
Acc. Receivable 


*2 modules 
*3 modules 
*4 modules 
‘Additional ea. 


Acc. Payable 
Inventory 

Apple CP/M 

$550 

$650 $1130 

$699 $1375 

$ 340 


IBM 

Apple 

$455 

CP/M 

$460 

‘RECREATIONAL* 




APPLE * 

ATARI 


$ 99 







$ 99 


Apple Panic 



$ 20 




David's Mid. Magic 



$ 26 

$ 99 

$ 99 


Star Blazer 



$ 25 




Track Attack 



$ 23 




Castle Wolfenstein 



$ 23 

$229 

$197 

$229 

Snack Attack 



$ 22 

$ 79 

$ 69 

$ 79 

Thief 



$ 25 

$299 

$259 

$299 

Casino 



$ 34 


$168 

$195 

‘Jawbreaker 



$ 20 


$118 

$129 

Mouskattack 



$ 26 


$118 

$159 

Crossfire 



$ 24 


$115 

$145 

Threshold 



$ 31 


$ 95 


Galactic Attack 



$ 24 




Wizardry P.G. 



$ 40 




Wizardry K. of D. 



$ 28 

$194 

$194 

$194 

Sirius Software* 




$277 

$277 

$277 

Snake Byte 



$ 24 




Twerps 



$ 24 




Gorgon 



$ 32 




Sneakers 



$ 24 




Others 20% Off 




$158 

$158 







$185 


Arcade Plus* cassette 

disk 


$215 


Ghost Hunter 

$ 

26 

$ 30 


$525 


Pro Football 

$ 

26 

$ 30 


AshtonTate* 

‘dBase II 

Datamost® 

Tax Beater 
R.E.A.P. 

Write-On 
II. III. IBM PC 

Micropro* 

‘Wordstar 
‘Mailmerge 
‘Both 
Oatastar 
Spellstar 
Calcstar 
Supersort I 
Wordmaster 
Others 33% Off 

Sorcim® 

Supercalc 
Superwriter 
Others 20% Off 

VisiCorp* 

‘Visicalc 3.3 I (II. 

IBM. 256 IBM) 

‘Visible 2 
*Visitrend/Plot 3 
‘Visipack 1. 2. & 3 
Visischedule II. Ill $235 

Others 25% Off 

FOR FAST DELIVERY 

For fast delivery, send certified check or money order. Specify hardware manufacturer, 
operating system, cartridge/cassette/disk system and format. Personal or company checks 
require one to three weeks to clear. Outside continental U.S. - add $10 plus air parcel post. 
Add $3.50 postage and handling per each item. Blue label $3.00 additional per item. 
Michigan residents add 4% sales tax. Mastercharge - Visa add 3% and include expiration 
date. Prices subject to change without notice. All items subject to availability. 

• Mfgrs. Trademark. 



VISA-MASTERCHARGE 
ORDERS ONLY 

CALL COLLECT (313) 642-1464 
ALL OTHER 

INFORMATION (313) 644-8921 



THE 

HAPPY COMPUTER 

DEPARTMENT # M 102 
460 N. WOODWARD AVENUE 
BIRMINGHAM, Ml 48011 
(313) 644-8921 

’Sale prices are through October only! 
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The ideal accounting package 
for my business woulc . . 

1) □ adapt to my method of working, not force me to adapt to its method 

of working. 

2) □ have an alphanumeric account code that could accomodate my 

current structure of accounts with ease. 

3) □ process accounts for [12 13 ] financial periods per annum. 

(circle one) 

4) □ be limited in the number of accounts I could put on file only by 

the physical storage capacity of the computer. 

5) □ have a period activity volume of up to [ $1M $10M $100M ]. 

(circle one) / 

6) □ have a year-to-date volume of up to [ $10M $100M $lBILLION]. 

(circle one) 

7) □ let me custom design up to [ 33 66 99 ] reports, and not force me to make-do with just 

(circle one) 



the preprogrammed reports. 

8) □ allow me to enter next period data while in the current period without forcing an 

early close-out of the current period. 

9) □ be expandable to include Accounts Payable, Accounts Receivable, Order Pro¬ 

cessing, Payroll, and Financial Modeling packages. 

10) □ be fully guaranteed and serviced by the distributor. 

OTHER_ 


(Use another sheet if necessary.) 


The accounting package you’ve been searching for is here. Instant Software is proud to present 

the bast accounting package on the market— 

THE GENERAL LEDGER PACKAGE. 

Created by The Microcomputer Business of Surry, England, The General Ledger Package is an 
highly comprehensive, extremely flexible, easy-to-use package designed to run on the TRS-80* 
Model II 64K microcomputer. 

Just how good is The General Ledger Package? We’re going to let you decide. Take a minute or 
two to decide what your electronic accounting needs are by filling out the list above, checking 
the appropriate boxes and circling the correct amounts. Or make your own list. Then compare 
your list to The General Ledger Package’s list of features on the next page. 


That’s all. No hype. No slogans. Just the facts. 


Instant Software 


Peterborough, N.H. 0345S USA A subsidiary of Wayne Green Inc. 
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FEATURES OF THE 
GENERAL LEDGER 
PACKAGE: 

1-10 


OTHER: 

0 does not require any previous computer 
experience to operate. 

0 allows you to create, amend, and delete 
any account record at any time. 

0 allows you to create, amend, and delete 
any report on file at any time. 

0 gives you instantaneous access to the 
files. 

0 automatically updates data on the Mas¬ 
ter File that is affected by transaction en¬ 
try. 

0 automatically reverses accrual entries 
made in previous period. 

0 has built-in batch and run controls. 

0 prints hard copy log after every entry 
that can affect a file. 

0 has an automatic peripheral device check 
which tells you if a problem exists and 
where it lies. 

0 comes complete with Master Disk for 
your files, ready-to-run disk, and blank 
disk. 

0 screen layouts are clean, attractive and 
informative. 

0 accompanies all transactions with an 
audit trail. 

0 Transaction Pile has assigned-by-you ref¬ 
erence §s. 

0 Transaction Listings can be listed se¬ 
quentially or under variety of criteria se¬ 
lected by you. 

*TRS-80 is a trademark of Tandy 
Corp. 



0 64 combinations of inquiry options to 
Transaction File. 

0 can print reports at any one of nine lev¬ 
els of detail that you select. 

0 ignores invalid data, making unwanted 
or accidental entry impossible. 

0 can run on floppy disk or a hard drive 
disk. 

0 has extraordinary documentation that in¬ 
cludes screen photos for every program. 

0 has utility programs which simplify com¬ 
puter housekeeping tasks. 

0 file recovery system normally repairs 
scrambled files and recovers data. 

0 will not let you duplicate account 
numbers. 

0 maintains details of activities period by 
period so that comparisons are easily 
obtained. 

0 does not permit access or entry while the 
program is operating. 


Now, if you have something on your 
list that you don’t see on ours, 
chances are The General Ledger 
Package has it or can do it. We just 
don’t have enough space to list every 
feature the package offers. At a list 
price of $897, you won’t find a better 
bookkeeper who’ll work for less. 

To order your General Ledger Pack¬ 
age, simply fill in the coupon below 
and send it to Instant Software, Attn: 
John Gancarz, 80 Pine Street, Peter¬ 
borough, NH 03458. If you’d like to 
know more about The General 
Ledger Package, call toll free 
1-800-258-5473 and ask for our free 
brochure. Or write to Sandra Mer¬ 
chant, Technical Service Advisor at 
the above address. 



YES, I want THE GENERAL LEDGER PACKAGE for my business. 

Please send me_packages @ $897.00 for a total of $_ 

_MC _VISA _AMEX _MO _Certified check 

< w_ 

Interbank #_Exp. date. 

Signature _ 

NAME _ 

POSITION_ 

COMPANY NAME _ 

ADDRESS_ 

CITY_STATE_ZIP_ 

TELEPHONE _ 

Instant Software 

Peterborough, N.H. 03458 USA A subsidiary of Wayne Green Inc. 
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SOFTWARE REVIEWS 


(from page 178) 

you would be getting a lot for only $80. 
There’s more. 

The copy command is not a library 
command, but a separate utility that 
comes with Multidos. It allows single 
drive copying of files and also permits 
copying of files from any alien operating 
system diskette to any other alien operat¬ 
ing system diskette. 

An interesting and very useful utility is 
the GR/CMD program. It integrates with 
the keyboard driver and lets you enter 
graphics characters directly from the 
keyboard. You must enter this as a DOS 
command “GR” and then you may enter 
Basic, for example, and easily create 
graphics packed strings. To enter the 
graphics mode, you press <SHIFT> 
<CLEAR> and enter all of the graphics 
characters with a single stroke. 

RS/CMD is a utility that searches RAM 
for an eight- or 16-bit word specified by 
the user. For 16-bit searches, you may 
enter a Z-80 mnemonic as an auxiliary, 
and look for associated JPs, Calls, etc. It 
is nice, but I wonder how useful it will 
ultimately be. 

SPOOL/CMD—aside from the obvious 
defect that it doesn’t always work—has 
some good ideas. It does ask for the num¬ 
ber of 256-byte blocks to be used for buf¬ 
fer space and asks if you would like to 
paginate. It asks for the FORMS parame¬ 
ters, but, as I mentioned above, incor¬ 
rectly sets their values 

The spooler asks if you would like the 
spooler to work; if not then it will not 
spool the output, but will control the out¬ 
put page parameters. I discussed the 
problems with the spooler with the au¬ 
thor and he said that they would be cor¬ 
rected soon. 

VFU/CMD is the best utility to accom¬ 
pany Multidos. It allows you to <C>opy, 
<E>xecute, <P>urge or <H>ard copy 
disk files. The copy option allows for se¬ 
lective file or total file copying. VFU will 
now ask if invisible or systems files are to 
be included. If the selective option was 
chosen you will be confronted with a 
screen with the names of all the files on 
your disk displayed. You simply press Y 
if you want that file copied, or N if not. 
The cursor position will automatically 
jump to the next name. When you are 
done, you are given the options of pro¬ 
ceeding, restarting or aborting. To pre¬ 
maturely terminate the copying func¬ 
tion, hold down the shift key; the file cur¬ 
rently being copied will be finished, and 
then the program will abort. The purge 
option works exactly the same way the 
copy option does, except, of course, the 
result is different. 


The print command will also ask if in¬ 
visible or systems files are to be included 
in the hard copy output. This is an ex¬ 
tremely handy program. 

Now for the best of all, SuperBasic! The 
first interesting point is that with this Ba¬ 
sic, you get 40K bytes of program memo¬ 
ry. That is more than any other Basic. 
The best part of that is that nothing is 
sacrificed to give you this space. Since 
the Basic uses overlays, SuperBasic is ac¬ 
tually a very powerful Basic, the most 
powerful one of which I am aware. You 
also get a second Basic, called BBasic, 
that has BOSS already within it! 

In this expanded Basic, the letter com¬ 
mands must all be followed by <EN- 
TER>. You may also use hex or octal con¬ 
stants. There are a number of CMD com¬ 
mands that enhance this Basic. 

You have three options when entering 
SuperBasic. You may, as I’ve already 
mentioned, recover a Basic program left 
in memory by an alien operating system, 
recover Basic from a Multidos reboot or 
recover a Level II program, provided that 
you got to Level II via the CMD“X” com¬ 
mand. The ability to recover is enhanced 
by the continue option. After a reboot, if 
you re-enter Basic with a for exam¬ 
ple, you will be asked if you wish to con¬ 
tinue the program’s execution. If you an¬ 
swer “Y,” the program will resume exe¬ 
cution where it left off. If not, then control 
is transferred to Basic command mode. 

The other CMD options that improve 
the normal Basic are the space compres¬ 
sion. the zero array, the delete array and 
the move/duplicate program lines. The 
delete array option should have been 
there in the interpretive Basic. 

The CMD “O” (open additional file buf¬ 
fer) command is particularly useful when 
recovering an alien operating system’s 
Basic program. Initially, when entered in 
this fashion, no file buffers are open. This 
gives you a way to open file buffers and 
then continue program execution. 

The CMD “Q” (sort string array) com¬ 
mand is a string sort of considerable 
speed and versatility. It will sort either 
vector (one subscript) or matrix (two sub¬ 
script) arrays. 

SuperBasic has even more enhance¬ 
ments. These are the overlay utilities. 
The Fnnnn command finds the ASCII 
characters in your Basic program speci¬ 
fied by “nnnn.” A much more powerful 
utility is the GE or Global Editing utility. 
In it, you may: 

• change all or part of variable names 

• change all or part of constants, data list 
items, or strings 

• change graphics codes written as 
CHR$(xxx) into packed strings 

• change space compression codes into 


packed strings 

• merge adjacent lines into a single line 

• break up a line into separate ones 

• change reserved words in your program 

The GE utility allows you to globally 

change reserved words. Thus, you can 
change every print to an Lprint. 

Another useful option is to take your 
string definitions, defined by “B$ = 
CHRS(xxx) + CHRS(xxx) + CHR$(xxx) + 

. . . ”, as you would normally enter them 
if they contained graphics characters, 
and make them into a packed string 
”B$= . . .”, where”.” represents some 
graphics character. 

The GE utility also supports the merg¬ 
ing and dismembering of lines. You may 
specify the source line number and the 
object line number. The line will be dis¬ 
membered at the first If you are join¬ 
ing lines, they must appear consecutive¬ 
ly in your Basic program. 

Besides all this, you may renumber 
your Basic program. If lines cannot be 
found, then the renumbering will not 
take place, and a list of bad line refer¬ 
ences is given. You may renumber sill or 
part of your Basic program. You may also 
get a cross-reference list of your variables 
or specific integers. 

I did discover one rather strange error 
in this Basic. After editing a program 
line, the next Basic command entered 
from command mode generated a syntax 
error, regardless of whether the line con¬ 
tained a syntax error or not. If you re-en¬ 
tered the command, it then executed cor¬ 
rectly. This was somewhat irregular, so it 
was difficult to narrow down. It appears 
to be a function of parsing the edited lines 
when you have leading spaces within the 
lines. The edited line is correct, and the 
only error that I have found is a bad syn¬ 
tax error on the first (and only the first) 
Basic command from command mode. 

File handling is improved in SuperBa¬ 
sic as well. You have five “OPEN” modes: 

• D random to existing file 

• E sequential output to end of ex¬ 

isting file 

• I sequential input from existing file 

• O sequential output to file 

• R random I/O to file (variable length 

records) 

BBasic is meant to be a development 
environment for the writing and debug¬ 
ging of programs. It has BOSS (Basic Op¬ 
erated Single Stepper) built right into it, 
and allows you to creatively trace and 
monitor execution of your program and 
keep track of the current values of specif¬ 
ic variables. You may also single step 
your Basic programs, and at variable 
speeds! You may trace the program exe¬ 
cution to the video (and the trace is de¬ 
signed to keep within a small block of the 
video and not screw up the entire screen), 
or you may trace to the printer. 

This is all done by using the @ key as a 
control key. By pressing @ and another 
key, you tell BOSS what option to select. 

Multidos, taken as a whole, is outstand¬ 
ing. The Basic is the best available in a 
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DOS package, and Multidos supports 
many options not found or poorly imple¬ 
mented in more expensive operating 
systems. The author deserves praise 
for this DOS. If you’re in the market for a 
DOS, but don’t want to spend next year’s 
lunch money, try Multidos. (Cosmopoli¬ 
tan Electronics Corporation , PO Box 
234, Plymouth, MI 48170. $79.95). 

Bruce Powell Douglass 
Vermillion, SD 


Ag Disk: Financial 
Management Series One 

Five programs containing 
A variety of tools for 
Agricultural management 

AgDisk consists of five programs for 
the Apple II Plus computer which are in¬ 
tended to aid in farm- or ranch-related 
money management. These programs 
include Farm Profit Analysis, Deprecia¬ 
tion Schedules, Land Purchase Analysis, 
Loan Cost Calculator, and Interest In¬ 
come Calculator. The programs are writ¬ 
ten in run-time Pascal which requires a 
16K RAM card, but the Apple Pascal Op¬ 
erating System is not necessary for their 
execution. 

AgDisk is supplied on a DOS 3.3 disk 
and is accompanied by an easy-to-use 
manual. The programs are menu driven, 
requiring only simple responses to select 
a program and to enter the necessary 
data. Several of the programs include a 
demonstration option to illustrate the op¬ 
eration of the program, and some of the 
programs provide an option which pro¬ 
duces a printed worksheet for the collec¬ 
tion and organization of information to be 
input to the programs. 

Each of the five programs in this pack¬ 
age runs independently; the programs do 
not interact with one another. AgDisk 
does not provide for the storage of data, 
and thus is not a data base management 
system. Rather, the programs in this 
package perform computations on finan¬ 
cial information collected and summa¬ 
rized by the user. 

The “Farm Profit Analysis” program, 
for example, requires the entry of income 
totals in five categories, expense totals in 
five categories, information about equip¬ 
ment depreciation and information 
about the value of farm property owned. 
All of this information must be re-entered 
each time the program is run. The re¬ 
ports output by this program include 
statements of profit-loss, management 
return, gross profits, intensity of capital 
use and overall performance. 

Also included in the AgDisk package is 
a “Land Purchase Analysis” program 
which provides a comparison of the cost 
of purchasing land to the expected cash 
flow from that land and its projected mar¬ 
ket value. 

The Depreciation Schedules program 
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allows the comparison of straight-line, 
declining-balance, and sum-of-the-year’s 
digits methods for depreciating assets. 
The remaining two programs in the Ag¬ 
Disk package, Loan Cost Calculator and 
Interest Income Calculator, allow the 
user to evaluate the cost of borrowing 
money or the income to be derived from 
secure investments under various inter¬ 
est rates. 

Most of the programs in the AgDisk 
package are well done and are quite easy 
to use. The printed worksheets ease the 
preparation of data for entry into the sys¬ 
tem, and the output reports are generally 
well constructed. 

The major shortcomings of this pack¬ 
age arc the lack of provisions for the 
maintenance of financial records and the 
need to summarize financial information 
before entry into the system. However, 
the package provides a variety of tools 
which may be useful in the financial 
management of agricultural property. 
(Harris Technical Systems, 624 Peach 
St, PO Box 80837, Lincoln, NE 68501. 
$140) 

Larry P. Gonzalez 
Chicago, IL 


dBase-11 

A relational data base 
Running under CP/M and 
Written in assembly language 

Today there are scores of business pro¬ 
grams available for microcomputers that 
are designed to organize and maintain in¬ 
formation. Programs are available to 
keep track of mailing lists, checkbooks, 
inventories, library catalogs, personnel 
files, etc. 

A lot of effort and expense can be in¬ 
curred in researching which programs 
you need, purchasing them, and learning 
how to use them. One alternative to pro¬ 
grams- of this nature is a data base pro¬ 
gram that can be configured to perform 
any of the above tasks. 

Data base programs are divided into 
three classifications: networking, hierar¬ 
chical (a subset of the networking type), 
or relational. Networking and hierarchi¬ 
cal data bases require that the data be or¬ 
ganized into “owners” and “members.” 
The programs then use pointers to relate 
the various groups of data. This type of 
data base structure can be complex to 
use, and may require considerable effort 
to set up or modify before any data can be 
entered. A relational data base is struc¬ 
tured very similar to everyday tables. As 
a result, the relational data base is easier 
for the non-computer person to under¬ 
stand and use. 

dBase-11 is one such relational data 
base. Running under the CP/M operating 
system, dBase was written entirely in as¬ 
sembly language; thus it is very fast. 

The program is well documented with 
over 350 pages split between a tutorial 


and a reference manual. 

dBase is written in the style of a com¬ 
mand-line interpreter so you don’t have 
to wade through a series of menus to get 
to the desired operation. This feature also 
allows you to write programs in the 
dBase data manipulation language so 
custom applications can easily be set up 
or a frequently used sequence of com¬ 
mands can be automated. 

dBase has been used as the base for 
programs in such applications as small 
business accounting, job tracking, main¬ 
taining checkbooks and mailing lists, 
and even one to generate a flight plan. 
These programs, or command files, as 
they are called, are interpreted by dBase 
in much the same way as the Basic inter¬ 
preter executes a program. The differ¬ 
ence is that dBase makes the manipula¬ 
tion of files and records within those data 
files very easy. 

dBase can work with up to 65,535 rec¬ 
ords in one file. Each record can contain 
up to 32 fields and up to 1000 characters. 
However, by employing a Link option, 
two files can be treated as one for a total of 
64 fields and 2000 characters per record. 
This translates into a 130 megabyte file 
that dBase can manipulate. Obviously, 
you are not software limited with dBase, 
but hardware limited with most micro¬ 
computers. Any given field of a record 
can have a maximum of 254 characters. 

dBase can use two data files simultane¬ 
ously, and by entering Use filename, a 
new file can be substituted for one of the 
current files. A given file must be con¬ 
tained completely on one disk, but one 
file can be on one disk drive and another 
on another drive, or severed files could be 
on one disk if desired. In addition, there 
are several commands that will involve a 
third file in their operation providing 
even more capability and convenience. 

Over 50 major commands are available 
to the user in dBase, most of which allow 
several options. The majority of these 
commands can be used interactively, 
and all of the commands can be used in 
the command files to form a structured 
programming language. However, the 
casual user can effectively use dBase in¬ 
teractively with a basic knowledge of on¬ 
ly 11 commands, create, use, append, lo¬ 
cate, display, delete, recall, edit, sort, re¬ 
port, and quit. 

Data may be entered into dBase from 
the keyboard or from other data files with 
the append command. These files can be 
either dBase formatted files or in a gener¬ 
al delimiter-type format. Similarly, data 
can be written out in dBase format or a 
delimiter-type format with the copy com¬ 
mand. This ability, in combination with 
chaining capability, permits dBase com¬ 
mand files to be conveniently interfaced 
to other programs. 

A general report command is available 
for generating quick table-type reports. 

There are also cursor positioning com¬ 
mands for special printing needs such as 
checks or for making custom displays. 












Circle 118 on Reader Service card. 


STOP PLAYING GAMES 


APPLE 

TRS-80 (Model I & III) 
COLOR-80 




■ Calculate odds on HORSE RACES with ANY COMPU¬ 
TER using BASIC. 

■ SCIENTIFICALLY DERIVED SYSTEM really works. TV 
Station WLKY of Louisville. Kentucky used this sytem 
to predict the odds of’the 1980 Kentucky Derby See 
the Wall Street Journal (June 6. 1980) article on 
Horse-Handicapping. This system was written and 
used by computer experts and is now being made available to home computer owners This 
method is based on storing data from a large number of races on a high speed, large scale 
computer 23 factors taken from the ' Daily Racing Form were then analyzed by the 
computer to see how they influenced race results From these 23 factors, ten were found to 
be the most vital in determining winners NUMERICAL PROBABILITIES of each of these 10 
factors were then computed and this forms the basis of this REVOLUTIONARY NEW 
PROGRAM 

■ SIMPLE TO USE: Obtain Daily Racing Form' the day before the races and answer the 10 
questions about each horse. Run the program and your computer will print out the odds for 
all horses in each race COMPUTER POWER gives you the advantage 1 

■ YOU GET TRS . 80 (Leve | ||) color-80, Apple or PET/CBM or VIC-20 Cassette. 

2) Listing of BASIC program for use with any computer. 

3) Instructions on how to get the needed data from the “Daily Racing Form" 

4) Tips on using the odds generated by the program. 

5) Sample form to simplify entering data for each race. 

- MAIL COUPON OR CALL TODAY - 

3G COMPANY, INC. DEPT. KB 
RT. 3, BOX 28A, GASTON, OR 97119 

Yes, I want to use my computer for FUN and PROFIT. Please send me_programs 

at $24.95 each. 

I need a □ TRS-80 □ Color-80 □ Apple □ PET/CBM □ VIC-20 Cassette. 3E 
Enclosed is check or money order Master Charge ^ Visa U 


(503) 357-9889 



START USING YOUR COMPUTER FOR 

FUN and PROFIT! 


EPROM 

PROGRAMMER 

Shown assembled. EPROM not included. 



For single supply 2516, 2716 & 2758 EPROMs. Connects through 
a user supplied interface to any computer system. Inter¬ 
facing requires two 8-bit ports plus hand-shake lines. One of the 
ports must be software controllable for input or output. Timing is 
done via hardware, thus is independent of MPU clock rate. Verify 
erased. Program — entire or partial. Auto verify after program¬ 
ming. Transfer contents to RAM for modifying or duplicating. 
Select Documentation for: Interface to: 

6502 6820 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 

8080/8085/Z80 8255 PPI 

Comprehensive documentation booklet contains schematic, instructions for construe 
tion. check-out and use. and a well commented assembly listing for the specified MPU 

Complete kit of parts (includes ZIF socket).$ 45.00 

Bare PC board and Documentation.$ 25.00 

Software listings for additional MPUs 

(with purchase of Kit or PC board).$ 5.00 

Ordering: Specify MPU. Add 5% for P&H. Overseas add 10%. Ariz. residents add 5% tax 

Micro Technical Products, Inc.,_. 

814 W. Keating Ave., Dept. K I— vtSA_ 

Mesa, Arizona 85202 • 602-839-8902 


Send Your Business To Europe Via 
Wayne Green International 

You can introduce your products to the European market without leaving your office. All you need is a 
phone and the best advertising liaison between here and Europe—Wayne Green International. We 
represent four of the largest microcomputing magazines in Europe that will help you introduce and 
make your product known in the European market. 


MICRO DIGEST 

MICRO DIGEST is the newest resource 
for American businessmen to rely on 
for the best exposure overseas. The first 
publication of its kind, MICRO DIGEST 
caters to dealers, reps, OEMs and im¬ 
porters of micro and mini products. MD 
is the organ of the European Microcom¬ 
puter Publishers Association (EMPA). 
publishers of the four largest com¬ 
puting magazines on the continent. 
MICRO DIGEST is published in 
English, French, German and Italian, 
and reaches a market of 312 million 
people. Make MICRO DIGEST your best 
ally in the European micro market 


CHIP 

The German-speaking market has an 
exceptional sales potential. CHIP, the 
leading German magazine for desktop 
computers, will help you to make this 
market your own. Over 65% of the 
CHIP readership deals with computers 
in their business or profession. With its 
reputation for excellence and a paid cir¬ 
culation of 62,913*. CHIP is your direct 
line to the German microcomputer 
market. 

*IVW Auditing (ABC Equivalent). 2nd 
quarter. 1981 



MICRO & PERSONAL 
COMPUTER 

MICRO & PERSONAL COMPUTER, 
the most sophisticated microcomput¬ 
er magazine in the world, is the ideal 
media for introducing and marketing 
computer products in the Italian 
market today. 

WAYNE GREEN 

INTERN/mONM. 

The European Micro-Media Specialists 

Peterborough. N H 03458 (603) 924 7138 


To receive further information on 
these magazines, write or call: 

Picrgiorgio Saluti 
Wayne Green International 
Peterborough, New Hampshire 03458 
(603) 924-7138 
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Data files can be used to update other 
files, either adding to or replacing data in 
certain fields if certain conditions (which 
may be specified by the user) are met. 

Other available calculational com¬ 
mands will total a given data base to an¬ 
other data file or sum designated fields to 
in-memory variables. In both cases, con¬ 
ditional instructions can also be embed¬ 
ded in the commands to limit their effect. 

dBase also contains a full-screen editor 
that can be used to edit records and to 
build command files. 

There are two different methods avail¬ 
able for organizing a data base. Sorting a 
data base will actually rearrange the rec¬ 
ords on the file according to specified 
field, and can take some time on a large 
file. Successive sorts can be employed if 
different levels of organization are re¬ 
quired. If this method is to be used regu¬ 
larly on a given file, a simple command 
file can be set up to perform the succes¬ 
sive sorts automatically. 

As an alternative, any given data file 
can be indexed on any combination of 
fields totaling less than 100 characters. 
Indexing a file is considerably faster than 
sorting it. In addition, an index only 
needs to be done once since subsequent 
data appends, edits, replaces or deletes 
will all update the Index file automatical¬ 
ly if it is in use. Furthermore, up to seven 
indexes can be simultaneously main¬ 
tained on one file automatically! 

Once a file is indexed, a find command 
can be used to find a specific record. Typ¬ 
ical find times on a floppy disk system are 
less than two seconds. A locate com¬ 
mand is also available to search out data 
whether or not a data file is indexed, al¬ 
though it is not as fast as a find command 
on an indexed data base. 

If the user has two data files with differ¬ 
ent structures but with at least one com¬ 
mon field to serve as a key, then the join 
command can be used to form a new data 
file from a combination of the two. 

dBase-11 is well supported and is con¬ 
tinually being improved. There are sever¬ 
al other programs available which fur¬ 
ther support dBase, including program 
generators for quickly building com¬ 
mand files, and other programs that in¬ 
terface dBase to other established soft¬ 
ware packages. All in all, dBase-11 is an 
exciting alternative and a program 
worthy of serious consideration. (Ashton¬ 
Tate. 9929 Jefferson, Los Angeles, CA 
90230. $700). 

Clyde Lightfoot 
San Jose, CA 


Introduction to Basic 
Programming 

An introductory 
Basic course for 
The H-89 

When I received the Introduction to 


Basic Programming I first tried it out on 
my Heathkit H-89 (the course is designed 
to run under HDOS). After a few adjust¬ 
ment errors, I became proficient at an¬ 
swering the different types of questions 
thrown at me by a little computer with 
a smile. 

Then I decided to try the course on dif¬ 
ferent folks—especially some with no 
computer experience. 

My wonderful wife was the first candi¬ 
date, as she has had very little to do 
with computers. I got her started and left 
the room. 

Once loaded the program rewards and 
chides the new student with the “beep” 
of the H-89 horn. If the answer to a ques¬ 
tion is wrong, you are chided with a 
“beep.” If the answer is right you get 
three “beeps.” 

I listened intently from the other room. 
“Beep. . .silence, beep. . .silence, beep 
. . . silence!!!” This went on for an unex¬ 
pectedly long time, but finally there were 
a few human expletives and I heard foot¬ 
falls going down the stairs. I followed to 
offer support. 

The newness of the computer and its 
relentless beeping had done her in. My 
wife, a usually patient person, had lost it 
with the computer. She said it was rude 
and too impersonal in its interaction. I 
tried to tell her that she would grow to 
like the thing and its calculating ways. 
She shrugged and walked off, returning 
only to play a few games and use the 
word processor from time to time. 

There are several young people who 
live in our neighborhood and they visit 
from time to time. These youngsters 
served as the second round of candidates. 
On several occasions, I have started one 
of them with the Basic course, only to 
come back several hours later and have 
to physically drag all of them from the 
computer. 

They eagerly returned the first night 
the computer was available and contin¬ 
ued. Usually I had to usher them to the 
door, sending them home so that I could 
finally go to bed. This may sound a little 
preposterous, but there has been a great 
interest in the Basic course among the 
neighborhood youngsters. 

Using this course has been an interest¬ 
ing experience with computer assisted 
instruction. I have found the different 
reactions of my wife and the neighbor¬ 
hood youngsters very interesting in re¬ 
gard to who might benefit the most from 
this type of instruction. We now have 
several young friends who can write sim¬ 
ple Basic programs, and have an abiding 
interest in computers. 

I think my wife’s reaction has to do 
with the fact that she is not inclined to¬ 
ward mechanical things, especially 
smart mechanical things. I doubt that 
she will ever be interested in the inner 
workings of a computer program. 

Introduction to Basic Programming is 
a computer assisted instruction program 


which will enable an interested person to 
learn the rudiments of Basic program¬ 
ming in several hours of self-paced study. 
The course has a very snappy format, 
and makes excellent use of the graphics 
available on the H-89. The smiling com¬ 
puter terminal actually appears to move 
his pointers as various topics are empha¬ 
sized on the screen. 

The course material is easy to read and 
displayed nicely on the screen, but 
believe me, the “teacher” does not allow 
progress until the material is understood. 

The questions interspersed in each 
section pertain to the material being cov¬ 
ered. They come in three flavors: true 
and false, fill-in the blanks, and multiple 
choice. 

A correct answer is rewarded with sev¬ 
eral “beeps!” and more material to 
study, but an incorrect answer brings a 
single “beep!” and review of past 
material. 

I found the course to be fun because I 
was waiting to see what the next graph¬ 
ics display would bring. I knew that it 
would be exciting for any young person 
to experience the computer and the 
almost personal interaction with the im¬ 
ages on the screen. 

The course material is just what the ti¬ 
tle says: “Introductory Basic.” The Basic 
taught is Benton Harbor Basic; although 
there is mention of Microsoft Basic in the 
workbook, there is no attempt to tie the 
two together. 

The course covers the following list of 
subjects and Benton Harbor Basic com¬ 
mands: elementary programming, new, 
old. scratch, list, print, a section on vari¬ 
ables and let, input, line input, alphanu¬ 
meric and numeric data, goto, if. ..then, 
for. . . next, step, and a final section on 
subroutines. With a thorough knowledge 
of these commands, the new student has 
a good start on learning how to program 
in Basic. 

After the student studies several sec¬ 
tions, “It’s time for a Unit Test.” The 
smiling computer points to a clock on the 
wall, and the student is given a test 
which is corrected, reviewed and graded 
by the computer. This can be embarrass¬ 
ing for an old hand when a question or 
two is missed. The computer-aided re¬ 
view of missed questions is very thor¬ 
ough; there is no doubt why the answer 
was incorrect when the “teacher” is 
through. 

At certain times when several com¬ 
mands have been studied and reviewed, 
the student is taken to the Basic Work¬ 
shop. Here, Benton Harbor Basic is load¬ 
ed into the computer and the student 
does actual programming with the com¬ 
puter. This is accomplished by using the 
workbook exercises supplied with the 
course. The student follows the exercises 
in the workbook and actually writes a 
program with the commands learned 
earlier. 

The student is then encouraged to 
experiment with the Basic language us- 
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ing his own ideas. When finished in the 
Basic Workshop, the student can con¬ 
tinue with further lessons. The lessons 
are menu driven so the student can jump 
from one lesson to another, or review les¬ 
sons where more work is needed. 

The lesson format is typically several 
statements about the topic of discussion, 
followed by examples of an actual pro¬ 
gram using those ideas. The programs 
are displayed on the screen and ques¬ 
tions are asked about the program. What 
will happen now? How many times will 
this occur? What will the output of the 
terminal be? This method of learning 
how to program in a new language by ac¬ 
tually working with that language is very 
effective. 

The screen of the H-89 is divided with 
graphics, so parts of the screen appear to 
change and other parts remain the same. 
This excellent use of the H-89 graphics 
does make the course fast-paced and fun. 
The questions are thrown at you from the 
bottom of the screen, and the smiling 
computer keeps the top of the screen ac¬ 
tive. It’s an interactive program. 

A typical lesson will run approximately 
five minutes allowing time for the infor¬ 
mation to be read and absorbed. The re¬ 
views take about the same amount of 
time. The unit tests also take about five 
minutes, but the Basic Workshop and the 
workbook exercises can take as much 


time as the student wants to spend. 

The course contains 29 sections in¬ 
cluding the tests and workshop sections. 
This is a lot of material, and the student 
would be better off to spread this course 
over several evenings. If the course is fol¬ 
lowed, the student can be writing ele¬ 
mentary programs within a few 
evenings. 

The interactive instruction and the 
content of the course are very well done, 
but there are several technical aspects 
which could be better. Because of the 
amount of material that is presented, the 
course is distributed on two 5 l A -inch flop¬ 
py disks. A problem arises because the 
two disks are interdependent. If the stu¬ 
dent has only one disk drive, there is a 
problem of swapping the disks in the one 
drive. With a double drive system, the 
course moves very well and there is no 
problem of having to change disks. 

Another item of note is that a real nov¬ 
ice might have problems setting up the 
course, because Benton Harbor Basic 
and the HDOS Error Message file must be 
moved from an HDOS disk to the first 
course disk. There are excellent instruc¬ 
tions for doing all of this, but the real nov¬ 
ice will be better off to have the course 
set up prior to starting. 

Another problem with the full disks is 
that the first disk which is loaded into 
SYO: is so full that SYO: must be booted 


and reset from an HDOS disk prior to 
starting the course. I found this slightly 
disconcerting, as it would be nice for the 
novice to have the course self-start. Once 
the course is set up, however, it is very 
simple to run using the menu. 

The workbook, which is really nine 
pages of photocopied material, could be 
more detailed. The workbook just covers 
the material presented. So much fine 
work was put into the computer pro¬ 
gram, a substantial workbook would 
make this course really first rate. 

The final test, which I awaited with 
great fear as I worked through the course, 
turns out to be nothing more than an¬ 
other unit test with only a few questions 
about material from the course. It would 
not have been too difficult to make this 
test a composite of all the others and 
make the final test somewhat of a chal¬ 
lenge. I would have felt better about all 
the work of getting through the course. 

This program is well done and an inter¬ 
esting adventure in computer assisted in¬ 
struction. It is a great buy for anyone who 
wants to start out in Basic. With some 
study and lots of fun, you or some of your 
friends can be doing great things with Ba¬ 
sic. (Walt Bilofsky's Software Tool¬ 
works, 14478 Glorietta Drive, Sherman 
Oaks, CA 91432. $199) 

Lee Syer 
Blacksburg, VA 


MICROCOMPUTING • BOOKS 


ALL NEW FOR 80 OWNERS ENCYCLOPEDIA FOR THE TRS-80* 


ENCYCLOPEDIA FOR THETRS-80** is the newest per¬ 
ipheral for your microcomputer. This ten-volume refer¬ 
ence series contains programs and articles especially 
selected to extend the documentation that comes with 
the TRS-80. Volumes of the Encyclopedia are being 
issued one-at-a-time, approximately six weeks apart. 
This means that each new volume will reflect the latest 
developments in TRS-80 microcomputing. Encyclo¬ 
pedia for the TRS-80 is available in two editions. The 
deluxe COLLECTOR’S EDITION has a handsome green 
and black hard cover with a dust jacket. A soft cover 
edition is also available. 

To order single hard cover volumes of the Encyclope¬ 
dia please specify: 


Volume 1 
Volume 2 
Volume 3 
Volume 4 
Volume 5 
Volume 6 
Volume 7 
Volume 8 
Volume 9 
Volume 10 


EN8101 

EN8102 

EN8103 

EN8104 

EN8105 

EN8106 

EN8107 

EN8108 

EN8109 

EN8110 


$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 

$19.95* 


To order single softcover volumes of the Encyclopedia 
please specify: 

Volume 1 EN8081 $10.95* 

Volume 2 EN8082 $10.95* 

Volume 3 EN8083 $10.95* 

Volume 4 EN8084 $10.95* 

Volume 5 EN8085 S10.95* 

Volume 6 EN8086 $10.95* 

Volume 7 EN8087 $10.95* 

Volume 8 EN8088 $10.95* 

Volume 9 EN8089 $10.95* 

Volume 10 EN8090 $10.95* 



SPECIAL INTRODUCTORY OFFER 

Order the entire set of the Encyclopedia for 
the TRS-80 and receive the tenth volume FREE! 

10 Volume deluxe hard cover COLLECTOR’S 
EDITION, a $199.50 value $164.00 postpaid Order 
EN8100 

10 Volume soft cover edition, a $109.50 value 

$83.00 postpaid Order EN8080 


ENCYCLOPEDIA LOADER is the software companion 
to the Encyclopedia for the TRS-80. This special series 
of cassettes will allow you to load selected programs 
from the Encyclopedia instantly. Hours of keyboarding 
time and the aggravating search for typos is eliminat¬ 
ed by using the Encyclopedia Loader. 

Encyclopedia Loader for Volume 1 of the Encyclopedia 
of the TRS-80 is available at a Special Introductory 
Price of $12.95 (a $14.95 value). To take advantage of 
this offer specify: 

EL800111 $12.95* 


Additional Encyclopedia Loaders will be available as 
each volume of the Encyclopedia for the TRS-80 is 
issued. To order specify Encyclopedia Loader: 


Volume2 
Volume 3 
Volume 4 
Volume 5 
Volume 6 
Volume7 
Volume 8 
Volume 9 
Volume 10 


EL8002 $14.95* 

EL8003 $14.95* 

EL8004 $14.95* 

EL8005 $14.95* 

EL8006 $14.95* 

EL8007 $14.95* 

EL8008 $14.95* 

EL8009 $14.95* 

EL8010 $14.95* 


SPECIAL OFFER 

All 10 Volumes of ENCYCLOPEDIA LOADER™ 

A $149.50 value for only $119.97 

EL8000 $119.97 

(shipping included) 


*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure to in¬ 
clude check or detailed credit card information. No C.O.D. orders accepted. All orders add $1.50 for first book, $1.00 each additional book, $10.00 per book foreign airmail. Please 
allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 

•TRS-80 and TRSDOS are trademarks of the Radio Shack Division of Tandy Corporation. 

--FOR TOLL FREE ORDERING CALL 1-800-258-5473- 
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SOFTWARE REV1E¥S 

Most Compatible DOS Around 
Apple Visits the Farm 
CP/M Data Base 
Learning Basic on the Heath 


Multidos 

A powerful, low priced. 
Multi-optioned DOS 
For the TRS-80 

Multidos (formerly Ultra II) gets its 
name from the fact that this is probably 
the most compatible DOS around. It will 
read disks written by virtually any other 
DOS. It even gives you the ability to load 
Basic and a Basic program while in an¬ 
other DOS, reboot with Multidos and re¬ 
cover the Basic program still in memory. 

It comes with the best Basic I have ever 
had the pleasure of using and several util¬ 
ities. Its low price should not fool you into 
thinking that this is a cheap product. It 
has a couple of minor problems, but over¬ 
all it is an excellent DOS. 

The manual is rather short, but read¬ 
able, and contains all the necessary infor¬ 
mation. One point left out is that the pass¬ 
word for the Multidos disk, should you 
feel inclined to selectively kill one of the 
system files, is “F36.” 

The DOS itself is small—taking up only 
16 grans of disk space—but powerful. It 
extensively uses overlays to allow maxi¬ 
mum space in RAM for programs. Even 
so, it is a fast DOS. For example, it only 
tries a disk I/O operation four times be¬ 
fore returning an error. This is great if 
you have very reliable drives, but I still 
have the old gas-powered drives and they 
are a bit flaky. I personally prefer the de¬ 
fault 10 tries used by TRSDOS and 
NEWDOS80. 

You get a mini-DOS called Mighty 
Multi, activated by pressing the keys 
simultaneously. This will operate any¬ 
time you are in a program that has en¬ 
abled interrupts. From this mini-DOS, 
you may copy, kill or list a file, or get a di¬ 
rectory. Another nice option is that press¬ 
ing the JLK keys together routes the cur¬ 
rent video contents to the printer, with 
graphics changed to Pressing the 
HJK keys does the same but sends the 
graphics characters as well, if you have a 
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printer that knows what to do with them. 

Unlike some operating systems, if your 
printer is not ready, you don’t get hung 
up. Also, anytime Multidos needs to ac¬ 
cess a SYS file and cannot find it because 
you removed the systems disk, Multidos 
will not hang up. 

Multidos boots up with its own key¬ 
board driver that provides a flashing 
block cursor with repeat key function. 
Any or all of these can be defeated either 
by setting KEYBRD parameters (a single 
command line writes the new parame¬ 
ters to disk) or by holding down specific 
keys during the boot. It supports multiple 
DOS commands on a DOS command line; 
thus, you may enter Basic, set memory 
size, allow for I/O buffers, and load a Basic 
program, all with a single command line. 

Multidos supports a limited JCL (job 
control language) via the do command, 
which substitutes a disk file for keyboard 
input. The do command acts on a disk file 
constructed with the build command. 
From “DOS Ready” you may execute the 
build command and construct a do file 
with lines keyed in. These are then stored 
in the file specified and may be executed 
whenever the “Do filespec” is entered. 
You may specify a break in the execution 
of the do command, turn off video output 
or display multi-line text. 

If, for example, you have a rather long 
initiation process to a program, and 
would rather do something else during 
this process, a Do file will substitute in its 
commands whenever keyboard input is 
expected. You can even nest your DOS as 
deep as you like. 

Multidos supports single drive copy. 
The Backup and Format procedures are 
the fastest that I have seen. One particu¬ 
larly nice feature of backup is that you 
may specify the number of tracks to be 
formatted. * 

During format, if there are tracks that 
need to be locked out, only the bad gran¬ 
ule is locked out, not the entire track. 
These backup and format features are 
not supported by NEWDOS80, LDOS, 
DOSPLUS, TRSDOS. or any other DOS to 


the best of my knowledge. 

The directory is displayed in alphabeti¬ 
cal order. It also has the option“K,” e.g., 
“DIR 1 K” to display the Killed files. The 
“P” option will route the output of the 
DIR command to the printer. Incidentally 
the computer does not hang up if the 
printer isn’t ready, and this is true for all 
the printer commands. Multidos will 
compute hash codes for you, if you hap¬ 
pen to have a need. The forms command 
displays (and allows you to change) the 
line printer parameters of page width, 
page length and number of text lines per 
page. Multidos does have a spooler, 
which allows you to keep on doing your 
thing on the keyboard and execute pro¬ 
grams while your printer outputs are be¬ 
ing sent to the printer. You must be care¬ 
ful to set Forms after you initiate the 
spooler, since the spooler incorrectly 
changes the forms parameters. 

Multidos has three types of resets. 
There is always the button at the back of 
the keyboard, and there is the boot com¬ 
mand as well. Multidos also supports a 
dead command which sets all memory 
from 4000H upwards to 00H and then re¬ 
sets the computer. The CONFIG com¬ 
mand allows you to adjust the stepping 
speed or density of the drive. 

The KEYBRD command allows you to 
set: 

• lowercase 

• graphics driver 

• repeating keyboard 

• “CLEAR” key 

• cursor character 

The break command allows you to tog¬ 
gle the <BREAK> key operation. The link 
command permits you to send every¬ 
thing that goes to the printer to the dis¬ 
play or vice versa. The route command 
enables you to change printer output to 
display output or vice versa. The last li¬ 
brary command that sets Multidos apart 
is TOPMEM, which gives you direct con¬ 
trol over the top-of-memory pointer. 

If this was all there was to Multidos, 

(continued on page 173) 
















7 


The 


Apple 



Polisher 


Now Available! 

The new Apple™— 
compatible disk drive 
from A. M. Electronics 

The wait is over. 

Now you can get an affordable, high- 
performance, 5V4-inch disk drive that is 
fully compatible with your Apple computer. 

Our drive comes complete with an 
Apple-beige case and connecting cables. 
This drive has been fully tested with Apple’s 


disk operating system 
and software. Just plug it in 
— it's ready to run. 

You get a 90-day limited warranty and 
a 10-day money back guarantee. 

This Apple-compatible drive is available 
now from A.M. Electronics for just, $395.00 
(40-track) or $495 (80-track). 

Today, upgrade your Apple computer with 
an A.M. Electronics disk drive — and go to 
the head of your class! 



A.M. ELECTRONICS, INC. 

3446 Washtenaw Avenue-Ann Arbor, Ml 48104-313/973-2312 


™Apple Computer Corp. 


Circle 55 on Reader Service card. 




Circle 35^. r-.eadei Service card. 





MOK THAN JUST ANOTHER PRETTY FAGL 


Says who? Says ANSI. 

Specifically, subcommittee X3B8 of the American 
National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They’re a group of people representing a large, 
well-balanced cross section of disciplines— from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com¬ 
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 


make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single¬ 
spaced pages—listing, and insisting upon—hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you’d like a copy of this formidable docu¬ 
ment, for free, just let us know and well send you 
one. Because once you know what it takes to make 
an Elephant for ANSI... 

We think you’ll want us to make some Elephants 
for you. 


ELEPHANT HEAVY DUTY DISKS. 

For a free poster-size portrait of our powerful pachyderm, please write us. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 







